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AN AUGUST FIRST IN GRUYERES 


By MevvILLE BELL (:ROSVENOR 


Avteaia or “Cot Carua's Fiset Atetwl Stiornss, 


E ARRIVED in Gnriveres at clusk. 
(4) it was August the First—the Swiss: 


Fourth of July! 

Bells bean pealing. joyously os we 
climbed the steep path to the town, Some- 
thing waa in the air. 

As we listened to the melodiows tones 
we considered how much these bells mean 
in the lives of the people. ‘They toll for 
funerals atid national tragedies, clang evil 
the time, summon io church, prowdly ring 
wut the glad tidings of victory, political or 
military, and sing hymns and old airs at 
the whim of the carillonneur, Each cull 
has a distinctive tone, Bells have spoken 
thus for centuries. 

But this excited pean could mean only 
that some great event was about to take 
place. It inspired in ws, os we hurried 
along with the stream of laughing, sing- 
ing country folk, thal «ame expectant thrill 
that JT had felt as a hoy when | chased 
the whining calliope of the circus parade. 


A FIT SETTING POR AN OFERA 


We crowed through the narrow arch of 
the anclent tower, a frowning pile. gray and 
forbidding, which once barred the way Lo 
the invader (Color Plate T), Now it serves 
the peaceful purpose of framing the oli! pate 
and supporting the arms of Cruyéres—a 
silver crane on a gules shield, surmounted 
by a trown and held by two sem-noked 
savages, Clubs-in hand (page 140). 

What a seene burst upon is 45 we passed 
out of the entranceway and walked into 
the town's cobbled court! Thrones of 
people, dressed in gorgeous Gruverien oos- 
tumes, were gathered in a medieval set- 
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ting. All seemed exalted, as were we, by 
the constant dingdong of the scores of 


‘bells. some fowd and clear, others. fainter 


and farther away, perhaps miles down the 
valley (Plates VI and XI}, 

The scene was like an animated amphi- 
theater. in which the central floor formed 
the arena, and the high gabled houses, with 
lacecapped heads craning from each 
Gathie window, made the tiers, 

The backdrop was a veritable rainbow 
af color, Every sill faunted a box of bril- 
liant geraniums and nasturtiums, making a 
kaleidoscope af the pastel houses. White- 
crossed, blowi-red flags of Switzerland 
stretched between the houses and Auttered 
from poles. Abowe most doors waved the 
scarlet fag of Griyeres, with a white crane 
strutting across its center. ature, pot to 
be cutdone by the effarts of man, tinted the 
billowing clouds with the rosy glow of an 
Alpane sist. 

Gradually, we worked our way up the 
arena, past the central fountain with its 
washtubs and wooden boards worn smooth 
with much scrubbing, to the court's upper 
end. Like a stage before curtain raising, 
it wos the focal point of all eves. 

The peal of the bells ceased, the echoes 
dying away in the mountains. From afar 
the faint notes of an approaching band 

came through the hush. The music was 
that stirring song, “Le Rang des Vathes.” 

Tradition says King Lows ALV forbade 
hic bands to play lt. for the lilting tune 
made his Swiss mercenaries so homesick 
that they would weep and desert the colors 
when they heard it, Even today, when a 


Swiss is far from home; the retrain brings 
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ears to his eyes, ft 
tingling along the spine that a United 
States Naval Academy man feels when 
“Anchors Aweigh is: played, 
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PARADE OF THE COSTUATED forts 


Soon we saw emerging fram beneath {he 
GTlverten cot 
hegan im. the 


atch a file al 
Lines I 


tots, gay i 
omce a chatter 
audience, as mothers and fathers recog 
nized ther affsornne. A vivrcinws filtle 
bride sind honcdsome voung bridegroom Jed 
the parade, So small and neat id they 
ae that they might have heen animated 
dolls paddling along—a Swiss edition of 
the (Chiuve Sourts (page 142), 

Pach looked searchingly at the 
enectators. Every now and then one broek 
into a blushing smile and shylv turned 
uway:t perhaps a parent hac been vlimpsed 
ith bite Therion, 

The hapa chiles passed on, the elciest 
athe! tallest bering wp the rene Lrrahnger 
in ateps, they resembled po trig ht-fierd 
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young blades wnd ypray- 

followed the children, 
perhaps, of 


The meno of the ‘village 
ciury Tarn, 
besa reload hres, 
soli fe 
their many months of military 
They wore traditional doark-hlue jackets 
with short, putied-out sheeves, white shirts 
lean ne new snow, dnd tiny skullcaps like 
those of collewe freshmen, ontby made of 
straw (Plates | and IV), 

same of these men hae come down from 
Lhe high pastures Lo attend the fete: Each 
had his inevitable pipe, huge and cunber- 
comme, with a lid to keep the spxirks [ron 
ving on a-windy day. 

Hehind their lords cheerfully tharched 
the ria icls aril ra Pts full Scale models 
Of the infamts. Broad-bhrimmed hats with 
lack welwel streamers set aff the good 

Wf these Wlood Swiks demoiselles and 
ther brilliant dresses 

[ tinned to my Swes cousin, who hail 
brought us here to hs favorite Villiage and 
ROWS his mative lane bike | hon kk a un. 
[hat WeETe 
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= THE SUN GETS. A POY AND HIG SAINT BERRARL TROT WITH THE SILA TO 
THE CHEESE FACTOR’ 


lel trafhe bhaeeril of fin f Awaitrerionls excellent hieiwo ire dokdmiwns cores; ieee 
maakt fort ihe thakey prndiacts (Pit, ALI Dhis thagnificent animal pulls Wie éart sy fest thew 
the Kav accra to ber Rolie back, rather than astisting. Pared by the uathor’® uutomohile op a 
evel stretch. the tent jogged alone steadily at aboot five or stk miles in hour (page 155) 
never Worn any fire in We LL rane Y cu on. Mm @ CIC and sane thie ch WHS ariel 
soo them only in picture peateards models callicking folk ballads, as their forefathers 
iresset rh im museum clothes one panes Th harl before them (Color Pinte Lil) 
for the photovraphers'’ Suddenty, a5 the last note of the last 
(Oh, ne," he said, “th peane al Gruyéte sone died away, a.terriie bang was heard 
inke ooide in their costumes and cling to far down the court. All eves turned, to 
them fInce (he garment were practi aly ane 3 pocket burstme in the air, thi sparks 
thandened, lawl patriotic secleties for pre- falling inte the gay oc wid. ‘This wos the 
cerving costumes delved into records and signal the youngsters had been owniting 
Orawinhe= of POTTY ays fe then are tie Forgetting their lace anid sulk castumes. they 
ireasure-Lruve Thev are CITuvere, nehel pell-mell toward the man with thie 
Women don the bright dresses only on fireworks 


fete days, but the men wear their tally, sth Al were swinwing sparklers, Ronen 
even when herding cutie in the high pas candles, and red flares to moke o fantastic 
tures or meking that famous cheese—which sight in that ancient courtvard, Arched 
we really came here th see, you know,” windows, gilded! coats of ans hanging (ream 

: | howd fronts; and bright fags stood out 


VEN PFIREWORR As! brilliantly in the glaring. light 


The tayo rk int he heanwiile circled the li seme tha man-at-arms had come to 
fountain and came back up the street, chil lie and poked his heod out of o window 
iren todedling. their fathers and brothers the ghostly scene and popping din might 
till stern and solemn tn-military formation. fave made him think the Counts army was 

ft wae to the village «<hrine benenth on =o (efending the town frum a night attack 
mtrhanging eave that (the procession Was this Switzerland? Thit staid land 
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SO CHANCE oO] 


Wheat wan poeuom! into the basins of yao ses 
were exrpiled bw puller plugs from holes in the far sile. Now the measure | 


sits, (hiliren tse nh ae 
faerie andre 


i [lay place, 


sports, where folk never wear costumes of 
perform the old dances? Even Lalo was 
arelibouned. He had never belore been in 
Gruyeres an the nicht of Aueust the First! 

A whirling cirtwheel, on a post above 
the fountain, wns the mad climax to the 
hrewerks ener Lc be W hile A ae of shrnt- 
ing, happy youngsters watched, a daredevil 
climbed up gingerly and stole the still recdl- 
hot frame a8 f scuwenir, 

We went into the hostelry for clinner 
Entering, we passed the large kitchen with 
cooks and kitchen maids scurrying around 
with their array of shining copper pots and 
nuns. The delicious aromas that came 
from that spotiess kitchen were a tantaliz- 
Le ape tise 

Qur charming hostess, matronly in he 
colori wl Casco with Hl clint y TESS lace 
shawl thrown over her shoulders, insistee 
thal we come out on her terrace for a mi 
ment, We went rather reluctantly, for i 
was nine o'clock ane we were hunger. 


Phativeapih tee Mebuille Tel) Graaveund 


BREISNG CIVEN SHORT MEASURE Hit 


grved opt of the stir bhock 


When toatl, ches 
resirved as & Cor 


the tinkee! corling ulin ih lirges! woetines in the camer ol 


We were astounded by the view, 25 we 
Seppe out opie the gravelly baleonr, 
perched on the f a precipice, A 
ring of jeweled lights, sparkling from the 
mountains, encircled us [page ban}. 


brink. -o 


ALPINE BOM PIRES RIVAL THE: STARS 


What are they?” we asked our hostess 

“Huge bonfires built by the herdsmen to 
celebrate August the First.’ 

“You mean all of thease twimkling jichts, 
sunte down Jow in the volley and others 
high on the mewninins, are specially built 
WW heat 

“Origmalhy the Swre-used banhires as a 
sift of medieval wireless to pass news of a 
victory quickly from one village to. the next, 
Now they celebrate great events. in their 
history, especially battles amd alliances, by 
building the fires on anniversary. days,’ 
Mademniselle Kuthen explained, 

Cin August 1, 1291, three communities 
of Cri, Schwys. and Unterwalden formed a 
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year we keep alive the memory of 
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paved street, lit by the fitful light of open 
dors and windows. 

We listened and watched for a quarter 
uf an heur, while our chicken grew oold 
on the table, to this ond many other native 
refrains and dances. Finally, to our de- 
light and the surprise of my cousin, the 
childike voices broke into “Auld Lang 
Syoe.” Soon thereafter the youngsters 


scurried to their beds and the audience of 


parents and villagers dispersed. The court 
was empty in a few minutes, and only the 


sound of singing in various taverns broke 


the peace. 
CHORAL SOCTETV FROVIDES DINNER MUSIC 


As we ate the tasty cheese—it seemed 
more delicious here in its native haunt than 
anywhere ¢else—groups of young women 
and men began filing in with their sang- 
bods. The room filled mepidly. 

Some of the girls soon grew weary of 
their tight black-lace caps or wice-brim- 
med bonnets and took them off, Luckily, 
the end of our table became the cleposi- 
tory for these bonnets. Each girl, os she 
laid hers down, gave us a smile, 

Then, under the leadership of a viva- 
cious matron, they sang together, full- 
throatedly, their olcl ballads (Plate V). 

When the singing was over and ‘the 

une people had gone to their homes; the 

andlady escorted us to our mioms, We 
wert disappointed, for they faced the court, 
and we could not see from aerie windows the 
mountains and the still-clowing bonfires, 

The good lady was surprised, for not 
often does she have such requests for out- 
side rooms. Most guests prefer the ring- 
side seats which court windows provide, a5 
we soon found ctit, 

Qur low-ceilinged! chamber was a delight. 
Tt was large, and, of cotirse, a peat a4 A 
pin, En one corner stood a blue, glaze- 
tiled stove which, in the cold winter days, 
served to warm the room (Plate XUN). 
White beds, plaved close to the heater, suv- 
gested puppies snuggling up to their mother 
on a frosty night. 

On each bed lay a mountainous white 
guilt, fully (5 inches thick, While this 
covering looked! heavy, actually it was light 
und fluffy, for it wae stuffed) with duck or 
goose feathers and dewn, 

Furniture wae pluin, but comfortable, 
and the wide white bourds of the Aoor 
crenked as we walked across the room. 

Shortly after we hid climbed inte Gur 
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feather beds, the boys in the tavern next 
door became boisterous, From snatches of 
the gay speeches and songs, we learned that 
some of the party were Gruyeriens who had 
come all the way from Spain te-be home on 
the day and night of August the First! 
(Plate IV). 

They sang the songs of their boyhood, 
tut repeatedly broke in with “Le Rang des 
Vathes.” Over and: over again they sang 
this haunting refrain. Here truly wis " 
Z0th-century example of the magnetic 
power of the old piece. The singing of 
the song im fiir-off Granada may have 
(lrawn these native sons home avam, 

_ Far inte the wee hours, until three aum., 
the revelers sang. Then they poured out 
into the court, lauthing, talking;-and shak- 
ine hands in adieu. 


A TOUCHING FAREWELL 


“One Jast song,’ they shouted to twa 
handsome young herders, who, wearing 
traditional dark-blue costumes, stood to- 
gether, arm im orm, and sane the erie 
“Ay Clair dela Lune” (tn the Meenlicht), 
Around the court, heads poked out of win- 
dows to watch this farewell, but no one 
complained af the nets! 

As the song ended, the group began 
“Le Ran des Vaches” again and the AEA Lh 
mobile pulled away with the harmony in 
full sway, We could hear the voices erow- 
ing fainter ‘as the car passed oul of range 
thvwn the hill, ‘The <tay-at-homes in the 
court finished the ballad alone, and then 
turned on their heels and were gone, 

In the morming we wandered up the 
court toward the Chateau. (irk and 
women were already scrubbing clothes at 
the fountain and in the covered washing 
place set aside for the purpose. 

Three boys were rambling over the stone 
wrain measures at the side of the street 
(page 141). They took delight in casting 
pebbles into the holes on top, where the 
wheat tised to be poured in, and watching 
them come tumbling out the exit holes at 
the-side, Stoppers still dangled by rusty 
chains from seme of the spouts, 

We wandered through the old Chiitesn, 
tureted-and forlorn, which crowns the high 
side of the town's lofty perch (Color Plate 
IX}. Here the: Counts of Gruyére held 
sway over the fertile Sarine Valley for 
nearly five hundred years. 

in the middle of the 16th century, the 
last Count became involved financially, 
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AN AUGUST FIRST IN GRUVERES 


with the result that Fribourg swallowed 
part of his Lats and Bern took the rest, 
Gruyére is still an integral part of the Can- 
ton of Fribours, | but bustling Bulle near 
by is now the capital of the district, politi- 
cally and commercially, 

We left (eruyeres in the forenoon, plan- 
ning to visit some of the famous “two 
family’ homes and villages around Romont 
anil Fribaurg. 

Driving along the fine roads of Gruvere, 
smooth as & billiord table, we passed many 
little hamlets of several farmbouses grouped 
tongrest heer. 

[t. was quite evident that we hac come 
in the midst of the manuring season, that 
time of the year when rich fertilizer is 
spread over the fields. In the front yard 
of nearly every house there was a pile of 
fine brown campast, stacked! in neal square 
heaps. 

As we passed one particularly large, rec- 
tungular mound, Lilo shouted from the 
rumble seat, “That farmer is wealthy," 

“How's that?” 

“Well, he hos a huge pile of manure, 
larger thin any of bis neighbors; ancl, you 
know, in these parts that if a sign of 
wealth, The larger the pile, the bigger the 
herd of cattle, und, of course, the more 
cheese ftom the milk, the richer yu 
are?” 

Some ot the hanes of the dairymen serve 

a double purpose, One half or end js de- 
voted lo livestock ond the ecpuipment per- 
laining to the animals, while the other 
houses the owner and his family, Huge 
overhanging eaves, Sometines projecting as 
much as 10 or 15 feet from the wills, prto- 
tect the homes from driving rain and the 
heavy snowtalls and drifts of winter, 

FAMILY AND CATTLE SHAUE SAME ROOF 

The family’s end of the house t& 5a 
churming that it seems tooffsel the un- 
sivhtliness of the “built-in” born, 

A well-kept varden, bright with nodding 
hollvhocks, masturtiums, geraniume, ane 
other familiar flowers, smiles behitel the 
neat fence. Each windew of the three- or 
four-storied house is framed by a box of 
Keranitims, with scarlet and orange blas- 
soms, ami bright-creen shutters which set 
off the white front, Everything appears 
orderly and clean—a Swiss charactercstic. 

Let the eve wander slightly to the right 
or left of the home, anc behold the barn, 
all under the same roof A horse or ox is 


[3 


tethered at the corner, a big two-wheeled 
catt leans against the wall, and chickens 
ore always clucking and scurrying in and 
out of the door. 

Lewking through the large opening, one 
gees the barn yawning [ke a huge cavern. 
Hizh up & the haylofl, as in most other 
barns the world over. To the tight or left 
of the entrance are the covered stalls, 
which, though empty now, howse in winter 
the owners income producer, the dairy 
herd, — 

Some chalets have asmany as four or five 
floors, hut these are mostly country inns 
found in the higher villages. Styles in 
architecture vary widely, but the “twn- 
family” type seemed to te the popular 
farmhouse in this viciiity. 

Floors of the home are mode of boars 
ad wide nt TS or A0-inches, worn creamy 
white from constant scrubbing. (Ceilings 
are low and, of course, partitions ore natu- 
ral wood, unvarnished and unpainted. In 
the better-cliss homes, the walls are richly 
paneled. 

We drew up in front of one attractive 
chalet. The housewife wos stanling in 
the diwrway holding 4 pink-cheeked cherub. 
My cousin, knowing that T hod been longing 
to inspect such a home, ventured yp to the 
lady, and.in a few minutes we had @ smiling 
invitation to enter. 


THE KITCHEN SERVES FOR MANY 
PURPRES 


Opening the gaie, we crossed the garden 
ated walked through the door, To our sur- 
prise, we entered the kitchen, or rather the 
dining room, kitchen, und living room cam 
bined in one, | 

Our bestess pointed out the objects. sq 
familiar to her. Om the right as we entered 
was the simple lony table with narrow 
henches drawn upon each side, Of course, 
4 tiny Imoch of Mowers from the garden 
raced the center, giving a touch of dolor 
to the bare room. | 

Continuing around the kitchen, she 
showed us the huge copper cheese boiler. 
hanging froma hook over the hearth, and 
the wide chimney atthe top which draws 
of the smoke when fires are Jit beneath 
the kettle. Other pots and pans for cook- 
im were placed neathy on hooks, 

On the other side of the room was a cup+ 
board where were kept wooden milk 
buckets and other dairy implements. We 
were imipressed particularly by the clean- 
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AN AUGUST FIRST IN GRUVERES 


On our return drive through the rolling 
hills, cupped in the Sarine Valley between 
Raunt MoUntoins, We GAME Heroes MEY 
men and children carrying large fat cans 
strapped on their bucks. We stopped and 
hada look into the can of one jolly dairy- 
tian. [twas chock-full of rich, creamy milk, 
still warm and bubbly fram the milking. 


PICEADACK MILK DELIVERY 


The man told us he was taking it to 
the community dairy where it would lw 
made into cheese. We asked if he would 
be paid. “Oh, no,” he sail, “we shall be 
credited at the dairy with the amount of 
milk brought in and later paid in cheese.” 

Driving on farther, we came upon o tiny 
tart loaded with two huge milk cans and 
pulled by a powerful Saint Bernard and 
youngster no older than ten, . 

The boy gladly paused and smiled for te 
as we snapped his picture. His beaming 
face and that beautiful brown and white 
dog straining at the harness, evidently striv- 
ing to take the oad off his young master's 
shoulders, live in my memory (page 139), 

We passed many another dogeart that 
evening, but nome seemed so fine as the 
first, Sometimes we sow young girls and 
boys carrying the containers on their backs, 
Vleasant work, maybe, in summer, but nn 
eayy task on icy and snow-choked roads m 
the dead of winter. 

As we approached the upper end of the 
valley, we could see afar off the turrets, 
conical roofs, and gray walls of Gruyeres, 
poised on its forested hill like w ship breast- 
ing the crest of some green Uddal wave. 
Yet the huge “ship” was dwarfed by the 
forested and pasture-clad peaks thal, tow- 
ered above it (Color Plate AV), 

The Counts of Griyere chose well, when 
they selected this idyllic spot for their 
atrenghold. Impregnable, it was the key 
to upper Gruvére, or upper Sarine Val- 
ley, which, in the clutch of the micuntains 
beyond the town, forts one route, though 
roundabout, to the Rhine Valley and Lake 
Leneva. 


HOW GRUYVERE IS ADR 


Before climbing to the village for the 
night, we stopped in at the /atterie, or white 
creamery building at its foot. 

“Gol evening, mesdames and  mes- 
siewrs, greeted the buxom cheesemaker us 
we entered: “Would you like to see how 
we make Gruvéere?” | 
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“Of course.” So the good lady escorted 
us-into the clean cheese-room, 

“In these two large boilers is heated and 
mixed the creamy paste that later becomes 
cheese,” she explained, The copper pots, 


df lest seven feet across dined about three 


feet deep, were polished until they shone 
like the binnacle of a-smart ship. 

“MK, often still warm from the cows, 
ic poured in, and rennet adiled,” she said. 
“The mixture is heated and stirred with a 
special fork, or ‘harp,” until it curdles and 
thickens. Nest, helpers ladle out the paste 
and pour it into a burlap sack placer in- 
side one of these round molds or hoope over 
an the bench. 


CURING ROOM IS CALLED THE “LARRY” 


“When the sack is full, the cloth is 
drawn across the top and the cover put an, 
The lever above is then pressed] down and 
clamped. The cheese remains in the press 
overnight, while the excess liquid drains off. 
Next day, when the curd has congente] 
sufficiently, the cloth is removed and men 
cary the new cheeses down into the ‘l- 
brary, orcuting cellar” (page 159). 

We descended to the dungeonlike room, 
ant! when our eves had become accustomed 
to the dim light we saw rows and rows of 
clistly stacked cheeses. Roun, thick, and 
vellowish colored, they sugvested erindd- 


‘stones piled one on top of the other. 


Strangely, the air in thie storage noon 
was not bad. though, of course, we recog- 
niged Gruyére instantly’ Ventilation was 
vodd, for there were small windows mear 
the ceiling, and basement doors were open. 

At one stack a man was busy washing the 
cheeses with a thick brine, He told us that 


one day he coats the cheeses with the liquid 


anc) the next wipes off that which has not 
snaked in.  This-procedure he repeats alter- 
nately for about four or five days. After 
some two weeks tiny gas holes, or “eyes,” 
funn inside the cheeses, and then they are 
stored jor several months in a cooler room 
to age and sensrn, 

The disks, when ripe, are taken to the 
central cheese depot at Bulle, later to be 
distrituted to waiting markets. 

We considered buying o cheese to take 
home, but were surprised to find each 
round disk weighed about $0 pounds and 
cost $30! Transportation probiems would 
be dificult, net to mention the “bouquet,” 

That evening, after we had dined 
sumptuously in mademoiselle’s pleasant inn 
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hig port of the teesu of these pastoral people, Wherover Swine settled in Americun farming apne 
i 


chose inelistries grew op, and mew large quantities are produced in these locuithes in Wistonetn, 


Sow York, and olber States 


in Old Gruyeres, she asked us about our trip. 
Though our tales must have been familuir 
lo Ker, she listened politely. Finally she 
said, “Today you visited the winter homes 
of our pastoral people, Why don't you go 
Uh LOS ral sce Shine wit | hese SUELO 
herdsmen in their satimer chalets?" 

“Pine, we sad, “but t it possible to zo 
up in ome days 

“Ol course. Bano why not visit a chalet on 
your way back to Geneva? Tf you follow 
the Sarine Valley and cross Les Alosses, 
surely you will be within 2zight of many 
high postures. Stop your car there and 
climb up and visit one of these chalets.” 


COLOR if THE KEY TO A CHALET § AGH 


Following her advice, we started off next 
Inorming. At first the road was a pentle 
incline crawling up the lower, grassy slopes 
[hen it entered o steep, rocky gorge and 
staked along a narrow ledpe high above the 
foaming white torrent. (Green forested 
cilts rose sheer above us. Climbing ever: 


it boally swunt around © bad tum nicl 
came out ina green valley 
‘Lila, J remarked, “those litth chalets 


over there with the slate rools must be ald 


as the hills!” 

‘Oh no, they arent mote than 20 or 30 
years old," he said, 

“How clo sou know?" 

“You con always approximate the age of 
a chalet by its weathering, When new, 
they are creamy yellow, ‘the color of new 
lumber. Exposed to a few winters’ sniws 
amid rains, the walls become «a golden brown. 
Then, as successive generations live’ in 
them and pass on, the howses become a 
darker brawn. Hoary old-time chalets are 
aimest black. Those over lhere are merely 
brownish!’ 

By this time we had crosserl the meadow 
and found ourselves approaching a steep, 
forested hillside dead ahead. Where could 
the rond lead? A dead end? 

Suddenly we found out, 
and up we Started, 


4 sharp turn 
soon the car slowed 
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ao 
called Lilo, “See, it ts low and one- 
storied, The herders live in that half af 


the hotise, and the cattleare milked in the 
other when the weather is bad,” 

Out of the door popped aster, bearded 
man, evidently surprised to hear a foreien 
tongue, Pipe in hand, he watched us 
solemnly. 

Lilo adcresced the old man. His face 
wreathec! in- smiles, and he invited us in, 
with apologies for the bareness of his quar- 
[Ars 


THE CHIEF HERDER INSISTS ON STRICT 
DISPIF LINE 


They were in the midst af cheese mak- 
ing. Our friend, who it soun appeared 
wae master herder, conducted ws around, 
He was as much the master of his little 
world as the “skipper” on the bridge of ie 
ship. Full responsibility for the herds, the 
cheese making, and the men was in his 
hands—and he felt it. 

The room was large and quite plain, A 
strapping assistant herder, not cdeigning to 
remove his pipe, kept on stirring the new 
cheese in a huge copper kettle. Another 
lad was busy keeping the fire going on the 
hearth beneath the pot, the smoke drawing 
swiftly up a cone-shaped chimney above 


(page 158), 
This Jad is the “cabin boy” for the 
herders. His duties are analogous with 


these of his seagoing counterpart, with a 
few “lubberly” jobs thrown in, such as 
carrying in the milk and guarding the 
oevals, | 

INVITED TO “ALPINE TEA" 

In the corner we saw the cipboartl for 
the wooden milk buckets, anc on a bench 
against the wall the cheese press, now be- 
coming familiar to us: Hanging near by 
was a strange-looking wooden saddle or 
frome. Our host called it an “olseqy.” 
Daily a robust herder, he said, carries this 
“bird,” with a heavy flat cheese perched 
on ii, down to the village (Color Plate 
AVI and page 155). 
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“Would you like some Gruvére cream?” 
the master herder asked, Gladly we ac- 
cepted, for we had been hoping all along 
for an invitation to “Alpine tea.” 

For seats our host showed our party 
plain benches, but [ preferred to balance 
myself on a one-legged milking stool, 

A Jarge bucket fillke! with thick ereum 
was put before us. Handing each o large 
wooden spoon, the herder invited us te help 
ourselves from the common bowl The 
Cream, though somewhat cloying, wae deli- 
cies. 

“It @ too bad you cannot come to 
Gruyére in May or June.” he said, as we 
partook of his simple hospitality. “It is 
then that we leave the village in a grand 
procession and come up to thease summer 
ianichs:. 

“You would often see whole families 
mowing with all their belongings. ‘The 
herds go first, hed by the queen or strongest 
cow, her huge bell jangling. Next come the 
goats and then the wagons laden with cal- 


drons, pots, cheese press, and clothes, 


“All summer we remain in the moun 
tains, caring. for the cows, milking, ane 
taking cheese, When the first snow falls, 
we start for home and revel in the grand 
feast that lasts for three days and nights. 

“Th our herds have increased, the market 
is good at Bulle, ond, above all, if our 
cheese is well flavored, then we consider the 
season oa goo one and everybody i 
pleased.” 

Saving good-by to the “skipper” af this 
mouniom cheese factory, we Hung our 
selves down the hill and climbed inte the 
car, again bound for Mormtrets, 

From time to time as we drove over the 
pass, there were breaks in the trees, and 
we could catch glimp4es far below of the 
green fields we had crossed only shortly be- 
fore. ‘The chalets dotting the valley and 
the cows grazing stemed tiny toys. Would 
that we could bring these “toys” home to 
our children, but they are safely tucked 
away among olf memories of happy 
Oiruyerc. 





GREEN GRUYERE, HOME OF A SWISS CHEESE 
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NEW SAFEGUARDS FOR SHIPS IN FOG 
AND STORM 


By Grorcr R, 


PutNAM 


Cimonicionr af Lipkthouws, Retoed 


HE most magnificent of all fight- 
houses was boilt before the dawn of 

A Now Testament history, but the most 
remiurkable of navigational safeguards has 
come only in the past Jew yoars, 

Day and night a monotonaus dront of 
dots and dashes woes out over the sea, pone- 
truting the thickest rain and fog, to help 
bring the voyager safely home, 

Today radiobeacons are essential equip- 
ment an pur most important lightships and 
liththouses, and apparatus for réceiving 
tadiohbeacen sinals i carrie] on all mod- 
erm passenger liners and many other vessels, 

Thus, after more than 2,200 years, we 
approach the solution of ane of mankind's 
oldest problems, The lofty Pharos of Alex- 
andria, erected by the Ptolemies near the 
month of the Nile, has never been surpassed 
hv any other lighthouse in height or in 
fame (page 174). Its nome became the 
ward for lighthouse in the Romance laon- 
guages: the French use it in radiapAure 
( raciohbeacon }. 

But the sienal which this magnificent 
tower gave to mariners was the light and 
the smoke from an open fire. No progress 
was made in marine signal lights for many 
centuries, Only a hundred and twenty- 
five years ago tallow candles burned in 
the famous Eddystone Lighthouse near the 
English coust, and until 1816 the May 
Island Light, off Scotlond, still used a blaz- 
ing coal fire to guide ships. 

Nearly all the major advances in lights 
and fog signals—the electric lamp, the incan- 
descent oil-yapor light, the Fresnel lens focus- 
ing the beam in the horizon of the mariner, 
the fust-revalving light making it possible 
atill further to gather the rays into powerful 
beams, and the fog bells, followed by the 
whistle. siren, and diaphone—have been ile- 
veloped Within a litte more than a century. 

Oniy in the last 30 years has so neces- 
sary an itd been employed as the lighted 
buoy, boon to the navigator who must 
tring his vessel inty port at might through 
treacherous «hials and narrow channels. 

The most notable advance was mare 15 
vears ago, when taciobeacons were nace! 
by the U.S. Lighthouse Service on Ambrose 
Channel Lightship and two other stations 


in the approaches to New York, This was 
solved an age-old problem: Onby the radio 
dint penetrates fog and rein that blot out 
the most brilliant liht,* Ut can carry its 
message of safety ‘through storms that 
drown the most powerful whistle. 

Above the pllothouse of a modern liner 
you will see a.small rotating enil antenna 
mounted on a ometal frame, This coil re- 


ceives racdiobeacon signalk now sent out 


from important lighthouses ane! liehtshipe 
—tmore thin 120 of them on the onasts of 
this country. 


THE RADIONEACON aT WORK 


In approaching the coast, the navigator 
of a ship with this coil picks up a racin- 
beacon signal—perbaps the Jour dashes 
from Nantucket Shoals Lightship, or the 
swvile dois from Ambrose. By rotating his 
radiocompass eo! until the signal fndes 
away (“taking the minimutn” it is called), 
he determines the direction from which the 
signal comes, even from distances of more 
(hat a hundred miles (page 170). 

Anyone who has stood on the deck oof h 
liner in a dripping fog, and has wonderer! 
at the courage of the nayimitors ooing ahead 
toward the unseeakle, must realize what 
n blessing this is to tense nerves—how valu- 
nhle is this gift of sclence to better naviga- 
tion and to safety at sen. 

Radiobeacon «ystems now are being: ¢x- 
tended throughout the world, and radio di- 
rection-finders are being placed on mare 


and mite vessels, recenily even an fishing 


aa 


craft. There also dire direction-tinding sta- 
tions: on shore which give tadio bearings to 
ships asking for them, 

These radisbeacons have odded some: 
1,500,000 square miles of water to the area 
cerved by United States aids to navigation. 
Tn fact, their signals may carry far beyond 
this area, While off News Scotia, for ex- 
ample, the Bremen once took bearings on 
the radiobeacon at Colon, Panama, more 
than 2,000 miles away, 

*(ther Government agence have thet Herrera 
woek and have coupersio) in the development of 
ridio navinetional olds, including the Nuvi, the 
Army, aml the Department of Catemerce, cepe- 


cially the National Bureau of Standards end the 
Pureau of Ate Commerce. 
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A HOSCUING VESSEL LIMtATES A SHI’ THAT GAVE THE WEONG “ADDRESS” 
When o steamer in distres: in for or storm mports-sn-incorrret position, it now con be reached 
by alidpe myuipped with rully directlin-fimihers, Se that the directlunal upparstun may plek wp the 
faint sions, the wireless operator of the sinking veene) mival tick to he port, flaahmg cut SOS. or 


tcther cessuer im Jone aA he com. 


of the British freighter datiner by, the 
United States shin Preadeat Kogseveit in 
mid-Adiantic in January, 19276, 6 a notable 
example of this use of radio bearings. 
Capt. George Fried, then master of the 
Rowrerml, immediately changed his course 
on receiving the SOS, and radio bearings on 
the dnéimoe were taken every [3 minutes. 
He found the dates position as given 
was some 50 miles in error; but, steerme 
by the radio bearings, be reached the 
Antinoe in. about six hours. After three 
and a half days’ heroic strugele, the 25 men 
of the sinking Antinng were rescued, 
Tragic loss of 42 lives, through lack of 


equipment for taking racio bearings, 1s 
shown in the wreck of the asAa, which 
sank the very year that racdiobeacons came 
Les upset, 

One August day in 1921, the Waddecea, 
ina dense fog wi Cape Mendocina, Call- 
fornia, picked up an SOS call from the 
Afaréa. Having then oo device for telling 
from which direction came the cull for help, 
the Wakkeena cruised for ten hours before 
she could find the sinking Afased. 

The picture which sticks in his mind, 
says the radio operatar aaved from the 
doamed ship, was that of the Wuwhternna 
only 2 or 13 miles away, trying, all night, 
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The torch held allt bv the Statue of Liberty la now only decorative, 
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Pioneer wie of radio in the Lighthouse 
serion. began im 1901, when an experimen 
Lal Patio Sef wae installed on the Nantiacket 
Shoals Lirhtehip, About jour years later, 
during a s¢vere gale, the lightship sprang o 
teak-and her operator kept spelling out the 
word “help,” as no SOS of other cistress 
CHll haw! then been ace ted Coming to the 
lizhtship’s rescue, the tencher Agalea pot oa 


haweer to the Sinking ship ancl startled low 


Inv her to New Hedford. Though she sank 
on the way, her crew of 13 Men was saved 





Piday of course, all. outside tenders 
am] lightehins use radio, and a number of 
iniated jivht stations and some tenecers 


ome equipped) with radintelephones, which 


POY Ie reporis and carer 11 
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AL remote stations, the livhtkeenper's 


fife long bas been a symbol of loneliness 
Betore the days of faiio, all the keepers 
heard was wine andl waves, sea birds, or the 
loghorne of passing sips. Lring & peri! 
1 bal weather tn 1912. no tender could 
reach the lighthouse on Tillamook Rock, 
regan, lor seven werks 1, iS/), ihe ste- 
onion Came Sarichel, at the entrance bo 
Bering Sea,went for ten months without any 
mail or news—Anueust, 1912, to June, 1913! 
Kila changed all that 
“Hefore we pot out radio, Wrote one 
keeper, “a new President might have been 
Hected a month before we knew all if 
Chis time, we heared it as soon g4 ony- 
Lice Che faat two big prise fights, when 
it was announced whe was champion, we 
heard it, ...° We listen also to ministers 
preaching and there is singing, It is al 
Host the same as belne m chorch 
When storms blow, our sets keen us posted: 
we con take all necessary precautions and 
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follow the progress of the hurricane 


THE LIGATSHIP, OUTMOST SENTHIY OF 


BAFETY 


[ .cnrk a t thes rail ei Vou! Lirnee Swiss 
by Nantucket Lightship, [f it be-a misty 


evening, you will see fp. small red vessel 


onty 149 feet long. rolling in the Seo, aril 
you will note the quick. flash of its brilliant 
Sectric light and hear the tireless blasts of 


its for sivnal iis & the new Vo. 7! 


wich recently replaces! the relief iihtshin 
Vo, J0é, Mo. J0éowas rushed to the Nan 


fucket stintion within 24 hours after the 
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regular station ship 
was sunk by the liner 
Olvwpie in May, 
1934 (page 182). 

Anchored in deep 
witer ond close to 
steamer lates, a lght- 
ship ie a valuable aid, 
because vessels may 
pass it on either. side, 

These are by far 
the most costly aids to 
navigation, and their 
use must be limited 
Lo positions where the 
vilue of the service 
te shipping justifies 
tht expense. The 
eighteen outside light- 
ships off the Atlantic 
cost and the five olf 
the Paciic coast are 
the utmost sentries 
oi our shores, 

Lightzhins have re- 
peatedly given refuge 
to the shipwrecked. 

A. German sultrina- 
rine raider visited 
Newport in 1916, be- 
fare we entered the 
World War. Dater, it 
went out anc male its 
lair near Nantticket 
Lightship, where, un- 
til the alarm spread, 
vessels Were coun 
stantly passing, The 
sihhmarine sank a 
number of unarmed 
merchant ships, the 
crews of which touk 
refuge on the lightship, At ane time there 
were LIS shipwrecked men aboard the 
lizhtshin, and 19 ships’ bouts were trail- 
ing on a line astem. 

As bad weather ensued shortly, anc the 
locality is 47 miles from the nearest land, it 
is certain that many of these seamen would 
have lost thelr lives had it-not been for the 
haven provided by the lightship. 

The only navigational aid in this country 
destroyed by the enemy during the World 
War was the Diamond Shoal Lightship off 
Cape Hatteras, 

(on the afternoon of August 8, 1918, a 
stilvmarine raider been firing at a merchant 
éhip about a mile and a half away, The 


Colted States 


CO ARDLAS 


Mors. Furnie M. Salter is the only officia] woman lehthous keeper im the 
At her Maryland station neor the head of Chesaprake Bay 
she cleans ond fille the old-fashioned oi) lamp weed at night, and tolls the 
lighthouse bell to guide ships during heavy foe afd ruin 
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OF THE TURKEY 


lithtship broadcast Liv radio a warning to 
other vessels in the vicinity, ancl this wis 
undoubtedly the means of saving many 
ships, But it cesulted in the submarine’s 
firina six shots at the lightship atiel later 
retumming and smkimg it by gunitire 

The crew got uway in boats, and, after 
seeing the ship go to the bottom, they 
landed sately that evening on Cope Hat- 
teres, 

Blunts Reef Lightship marks the outer 
lithit of rocks off Cope Mendocino, a wild 
anid desolate section of the Californin cmast. 

At 1:30 on a June morning In 1916, the 
lookout reported a boat hailing the light- 
ship. On coming alongside, the officer in 


SATION AL GEOGRAPHIC MALAAINE 


THE 


—_ 


fh 


o' 


f 


Ye 

5! 
i 
ys 


.) 


ae 


al 


= 4 oF. > 


A 
is 


J 


| ae 
' 
a 


be 
. 
—_ 


, 





pla ee ee - "Th up tro © ] 
lingragh couriey The Washington Poa 


SRRVICIANG A HIGE TRAFFIC LIGHT iF THE SEA 


Only when ther floating walinek are hauled alonwide the lighthouse tends May OFF ODTRLLN 


1 + i = 5 j r i J = soni Et 
o true iden oof thie abe hint slur ornate, Here the crew af the tender Orekie E unboitine 
i tonk cover on a bey oft the Virgin tonal, preparatory to iting Our an aoKivienr gas tank and 
reac gf with another cvinder. The biove are cxmmiie|ed fine Wir a ippily be peplerdalied 


aw ahi 


1] v o 7 
BILE hit 


b VEU! 


Al 


a 
Fal a 


1 
Doce th te 


thio rice!’ is 


| | 1 eli 
Leen P| bil LIPS Te 


arid iepulect cl 


NEW SAFEGUARDS FOR SHIPS TN FOG ANT STURM 


charge stated that the steamship) Aear hid 
stranded between the cape and False Cape 
Rock. 
side, and) 155 people from the Bear, includ- 
ing many wonien, were token aboard the 
lightship and -given hot coffee and warm 
boeschimg. 

Other lifeboats arrived later with more 
survivers; Eventually all these people were 
transferred to land by the steamer Grace 
Hatiar. 

This all happened doring dense fog which 
had lasted for two days, with the station 
fog signals sounding tegularly. Now a 
radiobeacon has been placed an Blunts 
Reef Lightship. 

Because they are moored close lo steamer 
lanes lightships are themselves liable to 
various Kinds of catastrophe, chiefly colli- 
sion, but radic permits the immediate sume 
moning of aid. 

In 1916, Fire Island Lightship, in the 
approach to New Vork, was rammed by 
the steamer Philadelphian, and her side 
cut open for four feet below the water 
‘Line, 

The ship was saved from sinking only by 
the remarkable presence of mind and quick 
work of her crew, who-shiited weights, slung 
out bowts, and filled them with water, 40 as 
1 list the vessel and bring the damage 
above the water line, 


A LIGHTSHIP THAT SEEVEN MORE 
THAN: 72 YEARS 


Lightship Vu. 7 waa retired from duty in 
L930, after 75 years of service. ‘This ves- 
4¢] was built for the station then Known 
as Nantucket New South Shoals, and re- 
mained on this exposerl station for 30 years, 
with any sails for power, 

“Tf this ship could talk, what a-story she 
might unfold!” wrote a ‘Baltimore eqiitor, 
“She was still in her early youth when the 
new armor-tlaid Merrenec wrought havoc on 
wooden vessels in Hampton Ronils. She 
saw the transition from woml to ‘iron and 
from iron to steel. (From her vantage point 
aff Nantucket, what a host of vessels have 
spoken her! Day after day ond year after 
year, in fair weather and foul, her sturdy 
ribs of oak have withstood the thrashing 
of the waves." 

In early years it was not easy to-mam- 
tain. lightships on outside stations, The 
first altempis in this country were made at 
sandy Hook, at the entrance to New York 
Bay, in 1823, and at Diamond Shoal, off 


In all, nine lifeboats come slong 
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Cape Hatteras, in 1824, In the Jatter case 
the ship broke from. her moorites within a 
few months, and, after Heine replaced sev- 
eral times, was wrecked in 1827, It was 
70 years before another lightship was 
laced off Diamond Shoal. 

Marked advance has since been mare in 
lightship design, The breaking: strength 
af mooring chains has been doubled; even 
West Indies hurricane passing up the 
const seldom parts 41 mooring. 

In the gale of September, 1933, Diamond 
Shoal Lightship dragged her 5,500-pound 
mushroom anchor five miles, but the moor- 
ing chain withstood the tremendous strain, 


MANY NEW DEVICUS USED 


Our doustal Ughthouse system was fairly 
well completed in the last century. Struc: 
tures which house the great lights of today 
were for the most part built from 60 to 80 
Years Ag, | 

Progress in tecent years has been more 
in technical improvements, making use of 
radio, electricity, new Wuminants, and im- 
proved fag signals. 

Sow und then, however, chanses must be 
made in the primary stations themselves; 
new needs call for mew stations, the aban- 
donment at ‘6 towets, of the substitution 
of less expensive automatic lights, 

Six light stations of the first rank, re- 
cently completed, <how the different needs 
that “oceasionally arise, At North Mani- 
tou, in the northern part of Lake Michivan, 
a Station has been built in 22 feet of water 
to take the place of alightship, Two other 
similar stutions have recently been com- 
pleted in this inke. 

At Cape Decision, Alaska, a mew light 
and foe signal Station stands In a key pusi- 
tion for the navigation of southeost Alaska, 
Situated as it is at an entrance from. the 
outside, anil ot o turning point for the in- 
Sjile passages. 

At the south end of Santa Harbara (Chan- 
hel, aff the coast of California, oavirmtion 
is now safeguarded by the station on Ana- 
capa Island, a guide beth ta coasting ves- 
sels and té those approaching Los Angeles 
irom the open. sea. 

The sixth of theie new primary stations 
stamnls sit the entrance from Lake Huron to 
the St, Mary's River, where it was neces- 
sary to have a guide close to the channel for 
the Lake Superior. tradfic. 

The most powerful light in the American 
lighthouse system shines froma low strim- 
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sink, New Jersey. Its penetrating beam 
measures 9 000,000 candlepower. 
well as nature's assaults, 
fine old trrhtheses, 
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Che State of New Jersey has taken ove 
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KEEPRES STILL ARE NEEDED 


LIGH' 
Meer stuitonabic 
savedl the public much money. 
But for primary lights the maxim is, “Safety 
is found only in certainty,” and human at- 
tention, given by lightkeepers, must be 
retained, An exception is. the fghthouse 
perated| by the U.S. Government on Na- 
vassa [sland in the West Indies." Here the 
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NEW SAFEGUARDS FOR SHIPS IN FOG AND STORM IKI 


keepers were re- 
nicwitel hecmuse of ctit- 
iculty in maintain- 
ing them om this un- 
inhabited: and barren 
ighind hetween I[o- 
mac and Hispani- 
aa. This livhthowse 
naw has two suto- 
matic flashing Nghts, 
on above the other, 
with independent gis 
supplies for each, 
te insure that one 
light will always 
show, 

Ingenious devices 
ore utilized (0 save 
fas.ar electricity in 
burning the gut 
imiic lights. Sun 
valves, depending on 
the rote of expansion 
of different metals, 
are used to turn off 
the acet¥lene 225 
lights curing the day- 
Hine. 

Recently the light- 
eensitive cell has lew 
employed Lo turn on 
anil «aif automatic 
electric lights aper- 
ated from tintterves. 
This is a metallic disk 
which turns lieht en- 
ergy directly into 
dectric enercy, The 
principle is familir 
to the multitudes who 
have seen it operal 
ing the deors to the 
waiting room of the 
Pennsylvania Station in New York City. 

The unattended fnshing light of Nolo. 
kint Hawation Ishuwls, burned withmit 
failure for nearly 20 years, flashing over 
200,000,000 times: Two lichted booys 
each hove mo record sof burmmgr nearly a 
year and a half on one charge of acetylene 
wns. 
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RREAKING UP THE WRECKING C(ODUSTRY 


The wrecking industry, which Jonge 
flourished on the Florida reels, has now 
vinished—proof that modern lighthouses 
and navigation methods make shipping far 
Minors cale, 
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HAWAID BHOASTS THE LARGEST U. &. LIGHTHOUSE LENS 


Sakuno Point Lith! Station, Oahu, i toediall for veers approac ching 
Hawall from California. The hue elas: 
up oat perfect) cat curved prisme, and ie nearly ae toll = the tower af the 
The beacon perio atop a rocky headland (42 feet 
above the Pacihe isec pose Tey 


ine fend in diameter, b made 


Recently the loca) courts vacated the 
wrecking and salvage niles, because it was 
said: “Such a point of efficiency has been 
reached in placing the many aids to navi- 
sation alone the Florida reefs that the 
niles have become practically abeolete,” 

A hundred years ogo a fleet of fifty 
wreckers was sustained by this industry 
and salvage profits were hupe. 

Holness of the wreckers, ond their cas- 
nol attitude toward buoyage early mn the 
last century, are shown by a ‘remark in 
the annual report of the superintendent of 
Cape Fear Lighthouse, in January, 1521: 
“Tt may not be amiss to observe that the 
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The new Nantucket Lightship Mio. P22 leaves Wilmington, Delaware, to take op its station on 


the Nantucket Shogla 


It replaced oo ooeliel ship rushed to this impurtuint citpuat 


47 toile from 


the nearest land, when the orf¢inal Hghteblp wet comme and sunk by the ner Gloom pie during « 


dena fog in May, 1954 


Sany vessels howe oocupied this station since 1454 


The new tichtshin 


embudizs munecrous improvements, including double sie, wotertiaht compartments, and ww rartho 


aniennn Tale! shove the hunters on the ervatts, 


Cader the bow bs lurce mushroom gnchor tht 


lowered whom the ehip ‘takes tte atation wn the éhoanle fpame 17h). 


buoy which wns placed at the end of Cape 
Laokout Sheals last summer came ashore 
in less than a fortnivht, and some of the 
wreckers who live on the banks cut up the 
buoy and sold the copper and spikes in 
Beaufort, without: asking leave of any- 
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AN UNTAUAL LIGHT IN NAW ATI 


Kaula, weeterly island of the main 
Hawaiian group, lies 180 miles from Hono- 
lulu. A lofty, tabletike rocky istet, with an 
dren of about 100 acres, it ie uninhabited 
and almost bairren (page 176). But bird 
colonies bere are so dense that one can 
scarcely wilk over its rounded sunimit with- 
out treading on e¢gs or nests. When steam- 
ers poss for Manila or other oriental ports, 
they often tat their whittls to arouse 
the birds, and thus amuse passengers, 

To puta needed light on the crest of 
this islet, 550 feet high, was a task of sin- 
gular hizard, Bronse herwlholede hol to 
he grouted into the walis of overhanging 


cliffs sn that workers might follow the only 
trail, which for come distance was within 
reach of the waves. A: ladder aid chain 
were added to oid the ascent,.and a derrick 
wat placed at a higher level for hoieting 
gnd lowering toto the bont both cargo and 
withers, 

But now the light burns, using acetylene 
gas, which is piped ta the summit from a 
suppy house high above the landing. Tih 
guard against failure of the automati 
light, the installation is in duplicate ane 
each gas supply will Jast more than a year 

Kuula Ges in favorite Ashing wotera of 
the Hawaiian natives. They hold it in 
awe, Jor ancient tribal legends ¢ling about 
Ht. On the northwest side ot the rock & Oo 
cave, broad and high enough fora small 
uchooner to enter, ‘The Hawalians say this 
cathedral-like cavern wae the home of Ko- 
haimouna, deified king of all the sharks in 
the Hawaiian [slandde, 

The old Hawatian practice & to enter 
this cave and pray before fishing or 
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LTH A GLAN' 
The station, tar Aiur, i fhe mest northerly of 2m iron sentine’ marking on 
busiest “water biebwivs."” A scule mendel of this tower. with linht flashing stands in the Iobbs 

Pile mew Demirthwnd of Commerte Building in Wiekingtun, 1 | 
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londing: it ifs belleved that evil will befall 
ce if this es et cone, 
One Hawaiian member of the crew ciuld 


not tinderstand why ni aeeldents befell this 


lighthouse group who had failed to otter 
their devotions, He finally concluded that 
the gods were satisfied because of the 
humanitarian purpose of the work! 


HIVENS AND INLAND WATERWAYS ARE 
ALS PROTECT 


Most people, thinking of lighthouses os 
standing by the sea, do oor realize to what 
extent inlanr waterways are also marked, 

The navigable waterways of no other 
continent-can compare in extent and impor: 
tance with. those of North, America, which 
comprise the St. Lawrence and the Great 
Lakes: the Mississippi River system; the 
Atlantic ane Gulf intracoastal waterways: 
the Alasku inside channels, an such long 
river and boy approaches fo great seaports 
as Delaware Bay, Chesapeake Bay, the 
Mississippi River eee and the Colum- 
bia. Many of these are marked for sea- 
voing vessels, others for shallow-draft bouts, 

The <Attontic const inianil waterway’, 
from Cape Col to Key West, is about 
ate miles in length, and is marked by 

200 aids to navigation, The lower por- 
on of this route, seuth from Norfolk, is 
a combination of natural channels ane arti- 
ficial cuts, and is a winding, picturesque 
Aesth s 

The special type of beacon best adapted 
to the Florida waterway is. a sim ze pal- 
metio pile, sunk by water jet into the mud. 
The top of the pile carries a finger board 
pointing teward the channel (page 185}. 

With mony vessels and tows going 
through the PHLSSANeS, which are often nar- 
row and crooked, it is a busy job for the 
lithe Tighthouse tender Althee to keep these 
murkers in place. This interesting chan- 
nel lures scores of private yachts to balmier 
climates in winter, and much Gommercial 
trafic moves over some sections of it. 


NO LIGHTS IX MABK TWAIN'S TIME 


The Mississippi River system includes: 


alwut 4,500 miles of navigable Walerways, 
and is marked by nearly 5,000 small lights 
and buoys. Its once heavy traffic devel- 
oped and reached its zenith before the diaws 
of marking the channels. In I874, when 
the first navigational lights were placed on 
the Mississippi, the river already carried 
1,100 steamboats, besides other craft. 


THE NATIONAL GEOGHAPHIC MAGAZINE 


Mark Twain describes graphically the 
job of a young pilot “learning the river,” 
and memorizing “the shape of the river in 
wll the different ways that could be thought 
af,” 

He refers to piloting on “vast strenme 
like the Mississippi and the Missourl, 
whose ualluvini banks cave and change con: 
stantly. whose snags are always hunting op 
new quarters, whose sand burs are never ot 
rest, whose channels are forever dodging 
ancl shitking, and whose obstructions must 
be confronted in all nights and all weathers 
without the aid of a-single Hehthowse or a 
single buoy, for there ts neither light mor 
buoy to be found anywhere in all these 
thousands of miles of villainous river.’ 

Years later, but still in the bic nf 
numerous stiimbaats, few lights aa) re 
buoys, the writer of this article, with two 
boy compuinions, made a cinoe trip of 400 
miles. down the upper Mississippi. 

Memory vividly tecalls the difficulty 
steamboats had in Sone of the shallower 


crossings, the grent spars carried to help 


hoist themselves over sand bars, and the 
nimercis log and lumber rafts being slowly 
muished down the river, each by a smail 
sterm- wheeler, 

Lights on the lower Mississippi were 
maintained curing the period of the great 
flood of 1927 ander the most trying cir- 
cumstances.” Near Natchez a keeper was 
driven from his house, which was flooded 
to the eaves; yet oo matter how high the 
water got, he kept his light going. As the 
river rose, the lanterm was raised several 
times by adding to its support, Homes in 
the vicinity were flooded tO their roots, pnd 
it is a mystery where the keepers foun! 
shelter. 

The keeper of Windy Point Light, on 
Grand Lake, Lonisiana, reported: “T am yet 
on the job, but the water has run me out of 
my house. I have the oil on some logs, | 
will stay out here, AL is well,” 

Alter Landfall is nude by trieans of farlin, 
Hightships and lighthouses, buoys and 
stialiee lights guide vessels into port, 

When a. incoming steamer reaches Am- 
brnse Lightship, picks up the pilot and 

de for New York, it somn passes fie- 
tween two large lighted buovs marking the 
actual entrance to Ambrose Channel On 
the right sidr i= a quick-flashing red light 
© See “The Great Mbsshsipal Flan of £977," hy 


Frederick Siemplich, in the Narioyar Onecare 
Manazttze for September, 19.27, 
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THE UALY WAY ASHORE. FAIR WEATHEE O82 FOUL 

At Bishop Boeck DLoghthetee, Scilly lelanide. England, the Jeder & ay steep and the aea 40 turbulent (hia 
no beat mn appt very tlhe, Both lightkeepers ain 
1 boi. anil then inure in bY thy winch 
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Wyptiues prvust be horted hey a rope a 
on the platform 20 feet aleve the rack 
wm taken on a cay when the sea wat comparatively calm, teean swells were breaking over the base rocks, 
HB imclicated by the water cascading off 
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NEW SAFEGUARDS FOR SHIPS IN Fil; AND STORM 


and bell, on the left a quick-fl 
light nnd whistle. 

The: ship then follows six miles of a 
dredged channel, 2,000 feet wide and 40 
feel deep, lighter with frequent buoys on 
either side and special markings at turns. 

Large liners, which formerly waited for 
the tide, now putas in andl out af New York 
Harbor uncler pall conditions but that of 
dense fog, 

Along other coasts and at harbor en- 
trances, buoys mark the sides of the chap- 
nels as well as shoals, racks, or wrecks. 
Their upkeep & an endless task for the 
fleet of lighthouse tenders, which con- 
stantly pick up and set out the buoys, re- 


ing white 





‘Store them tO their proper stitions, bring 


them in for their annual overhaul, and sup- 
ply the lighted buoys with tanks of cam. 
essed acetylene gaa. This country now 
cover 1,040 lighted buoys, and a total 
of over 10,900 buoys of all types and sizes, 
not including the large number of reliefs: 

Despite unceasing care, buoys sometimes 
break oway in storms, are torn. loose by 
puissing vessels, of sink, Some have had 
strange adventures and to them poets have 
often ascribed human attributes, There 
Ripling’s: poem, “The Bell Buoy,” and 
Southey's “Tnchcape Rock,” 

THE ADVENTURE OF A BUKAWAY BboY 

A stranve story is that of the Frying- 
Pan Shoals Buoy 2A FP. which a few vears 
age broke from its moorings off the North 
Carolina cows and set out for the open 
Sea. Tt was 40 feet long, weppheil 12 tons, 
with light and whistle; and cast $8,000, 

This runaway buoy drifted aver into the 
Gulf Stream and sailed for Europe, Thingh 
sighted and reported!) many times, no vessel 
recovered it, Finally.o French steamer saw 
it approaching the Trish const and light- 
house authorities there were notified. 

After [3 months at sea and a voyage of 
about 4,000) aes 24 FP (the “FP" stands 
for “Frying-Fan") was washed ashore off 
Skibbereen, County Cork, That this buwy 
Was an unusual guest on the Irish coast ts 
quiintly told in the petition for reward 
inade by John CSullivan: 

“Myself and my assistant salvors seri- 
custy endangered our lives in the strugele 
to tow this budy inte port; hemp and 
manila ropes: to the value of at least ten 
Pounds have been destroyed while endeav- 
ouring to secure the buoy: for three weeks 
movself ond my assistant salvors had to 
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watch this Inoy by day and night, to pre- 
vent it from being smashed against the 
rocks by the storm ar again swept out to 
sea; due to the extraordinary weight and 
peculiat shape of this buoy, we have had 
an cnormon amount of heavy manual 
labor in our efforts, a5 a reselt of which 
some of us are nw sulfering from pains 
in the back and aching limbs in general: 
the boots and clothing worn by myself ancl 
assistant salvors have been severely dam- 
aged by being ground and torn with the 
jagged otocks which surround the cove 
where this buoy is now toored," | 

The [rehmen were duly rewarded, the 
buoy brought home, and ii i now again 
chained and shackled! to its mooring, serv- 
ing humanity on a station of our Atlantic 
comat. 

Sounding its whistle day and nitht, un- 
other buey broke away from near Nan- 
tucket Shoals Lightship, drifting 3300 
miles in 19 months, circling between Ber- 
muda and the Atlantic coast. 


TUGMEN IRATE AT ‘'PORCUPINES” 


In some waters around New York, traffic 
i rough on husvs, Woodet spur buys, 
formerly used, were somdtimes cot down 
more than once in a single day, Now 
wooden spars have been replaced by light 
stee] byovs, which can better resist col- 
lisions and the slashing uf ships’ propellers, 

In areas below The Sorrows, where lows 
of harges pass out to sea, it became meces- 
sary ta protect the lighted wows from. the 
towlines by putting teeth or cutting-koives 
into the upper-structure of the buoy, Strom 
was the language of irate tuzmen when they 
discovered the purpose of this contraption, 
which one of them termed a “cussed porcu- 
paltue buy 1" A towing hawser is a costly 
piece of equipment, und the sawteeth prove 
an effective cutting device! 

AH js now serene below The Narrows, 
and Ambrose Channel buys ore given oa 
wide berth by the tug masters and their 
Lows of =cow4, 

Observe the buoys in o channel as your 
ship passes between them. You will note 
their different colors and shapes, On the 
right, as you come in from the sen, are 
reed, cone-shaped buoys; anc on the left are 
black, cylindrical ones. This uniform sys- 
tem af marking isin use throwughaut hited 
States waters and in most of (he world. 

In North American, and some other 
waters, a red light shines from a red buy 
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THE SEA FOR HEPARES 


Perlodically the Beating ficht and bell bees mitet be brought into the depets for cleining 


ne) averhauling 


Moonns thom also ate exntnined carciyily 


Here 


about (3) miles of henyy 


chuln of varkouws sitet are spread oot on the dock af the Eehthowse depot at Portsmouth, Virginia, 


aiter being cleaned 


and always signifies the starboard side of 
the channel for the entering ship, The 
preven light means the port side, while a 
white light may be on either side. 

just now a modification of this system is 
hving introduced in this country, by which 
the réle of a buoy is indicated by the char- 
wcler of its flashing light. 

A quick flash, 75 ashes per minute, 1 
Cautionary, aim! designates a bucy requir- 
ine the particular attention of the naviga- 
ter—such a5 2 buoy marking an ohstruc 
tion or dangzer, a tutn in) a channel, or a 
restricted) entrance. Slow-flashing buys 
(not over 30 flashes a minute) indicate the 
sles of channels, An interrupted quick 
fish sienifies a wreck, and a short-long 
fash,a fairway or midchannel buoy 

This is an important advance, and will 
take buovare more understandable and 
helpful to tne tavigator, 

Ifa wreck occirs in an Important water- 


way, it is extremely important to have it 


marked immediately, and the tenders make 
every effort to do this, A notable example 
was the sinking of the For? Victoria in De- 
cember, £929 off the entrance to the New 
York Harbor channels. AS ‘soon a5 the fog 
would permit, the wreck was marked with 
ated bell buoy with red light at one enc 
and a black whistle buoy with green light 
at the other, 


Pit, IS THE TEREROR OF THE SEA 


“Foe is the greatest enetoy of mavita- 
tion.” Only recently, as explained on page 
169, radio bearings have given the mariner 
for the first time a means of effective and 
wocurate navigation. in fog. 

Though menace of collision still remains 
the peril must dominant a3 approaching ves 
sels in oped. waters make more use ol radia 
bearings of each other, so a5 to pass clear 

But radio sienals do not make it possible 
to chisnense with whistle fo warnings 

CHten, however, the whistle siemals, as 
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An architect's ilrawing of the new 
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Ldghthouse bh Michigan, This tower's 


diaphone foe wenal and raciohbeacen are svechronived a7 thal a ves! mas determine Ita distance 


awhy by noting the time it takes for the sound signal te travel throuczh the air (peace 170), 


ime 


af six buitt with PWA fonds. this reel station replace: a Lightship, 


now required, fail to give sufficient warn- 
ing Lo prevent collision. A tragic example 
was the collision off the Massachusetis 
coast between the passenger steamer Fir- 
fax and the ofl tanker Pintkws in 1930, 
when 350 lives were Inst. 

In this disaster the master of the Farrfox 
first heard the fog whistle al the same in- 
stant that he saw the bow of the tanker [50 
feel away. 


NONE SURVIVED TO TELL THE STORY 


‘There was no survivor to report the story 
of the latter vessel. Surely we need some 
better means of preventing collision than 
ad steam whistle, which may be drowned! 
out by atmespheric conditions, and whose 
direction is only to be gueesecd at 

Here is a report received from the mas- 


ter of car ferry P. af, 22: an Lake Michr- 
van: “On December 19 when en route to 
Miunitowec, with strong west winds and 
winter fag so heavy | coukl] nol see the 
water from the bride, I picked up the 
mobile radio signal of FP. AF, 27 (a sister 
ship) nearly ahead, She was coming from 
Manitowoc, I ported one point. The 
Hepuringes = Gu raciocompass ronstantly 
changed! until I had steamer 2] abreast of 
me. We probably passed within a mile of 
each other, We did not see or hear her, 
hut we knew by the bearing that we were 
poing clear, and also when we had passed 
her. | consider it a perfect demonstration 
of the value of the mobile radiobeacon.” 

Line-power, warning racioheacons have 
recently been tried out on several stations, 
in addition to. the reytular radiobeacons, 
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The Care Spencer Statin, bn e-emall, rote flared in the Powife Oceun wi Cone Pres ariel 
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Masanie of suutheslerm ‘hiaky Moainlenciins Ores Het ialiv welcome ti Munnhers =ime troicacrow 


prthern waters wher fog and raln eotutenthl: blot aut Gebts ar mule feehorne 


[hese wirning stitnals ove a distinctive Che first steam tenders were side-wheel 
withle note. ‘They are intentled to have o vessels. The lost of these went owt of com- 
rome of abort 10 miles, and to give a dis- mission only a lew years ago, wiler 450 years 
iInct warning to anoomiaching veesels that of services Chis tener, the /fofiv, wae a 
they are in the vicinity of o lightship ar fatniliar sight in the waters of Chesapeake 
ither station. Alany reports have come in) Bay and about Norfolk, which was her 


from navigators, and nearly all are favor- headquarters, President Cleveland some- 
ible. ‘These warning signals ales extend times use the ffolly for short trips away 


the time for taking heormnes from Washington 

- The larger of the present-lay tenders 
art uble seagoing vessels, capoble of lifting 
Penders are used in lighthouse work fir the heaviest seq buns some of the latest 


ob RIL OF LICNTHOLUSE TENDERS 
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the care and supply of buoys, lightshins and = ships have [Nesel propulsion. and many are 
lwhthouses, A: Secretary of Commerce equipped for radio communication. ‘These 
nce wrote, This is a fleet of vessels whose craft ure small and of moderate speed. 
lutyv it & to go where no other vessels are They are sturdily bolt for dificult work, 
lowed to go, om who, through storm, which at times Involves them in marine gd- 
larkness, gurl sunshine, do their work for ventures calling for the highest scamanshy 
humanity.” ond courage. 
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Président Wilson once wrote a letter of 
commendation to the afficers amd crew of 
the tender Calwmdine for their heroic work 
ind Howaiiun Islands storm, They saved 
a hark, four times the size of the Cotmm- 
bine, disabled in the breakers off the cost 
of Karuai. 

For a similar feat, in which he saved 
the crew of a patrol boat near Sat. Juan 
Harbor, Puerto Rico. a gold medal wis 
awarded Camtiam Manyon, of this same 
Coluenine, which had in the meantime 
been brought around to the Athntic. 

Another time when a President recog- 
nized the courage of the officers and crew 
of o Lighthouse Servier vessel was after the 
hurricane of September, (9535. In this 
storm the Diamond Shoal Lightship was 
driven from its stution off Cape Hatteras, 

The vessel dragger) its 2°-ton anchor for 
five miles: until it went into the breakers. 
Slipping the moorings, the master and crew, 
by bravery and goorl seamanship, saved the 
lightship by maneuvering it out of the 
breakers. Presnient Roosevelt wrote a spe- 
cial letter of commendation. 


STORMS WRECK LIGHTS AND plovs 


The fans Tillamook Rock Light Sta- 
tien, Off the Oregon onast, long battered by 
the Paciiic, was: subjected to another severe 
storm in October, 1934. Tremendous seas 
swept the rock, repeatedly submerging the 
entire station, although the light is 133 feet 
above normal hich water. A section of the 
rock ithelf was torn away, ond large frag 
ments were thrown over the station. Six- 
teen panels of the heavy plate-glass lantern 
were shattered, rock fragments sixty pounds 
in weight be im thrown inside (page 147). 

The Keepers, sometimes submerged to 
their necks, strugeted to erect storm shut- 
ters. ‘The storm raged for folr days. Dur- 
Ing this time the keepers could not leave 
the building, but they managed to display 
o temporary Lieht after the first ight. 
Since telephone cable connection had been 
broken, an assistant keeper contrived a 
short-wave racio set and established con- 
tact with amateur radio operators ashore. 

Notable work was done later by the mas- 
ler and crew of the Hghthouse tender Hose 
in landing construction materials and. re- 
fieving the men on the rock until repairs 
could be completed. That job required 
several months owing to protracted stormy 
weather, 

When the story of the work of the keep- 
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ers at Tillamook was published, the Chief 
of the Lighthouse Service of Mexico, Mr. 
Alberto J, Pawling, had it translated and 
sent to all the lightheepers of. Mexicn a« 
mn example of courareous performance of 
cuty, 

A Lake Erie storm in January, 1025. <s 
completely covered the Ashtabula, Ohio, 
Lighthouse with ice that tw keepers were 
imprisoned. Two others, ashore during the 
storm, on thelr return found the light sta- 
Ulon incashl in a solid mass of ice, To 
establish communication, the mén inside 
had to thaw open the door and cut o 
trench with picks Jor a distance of nearly 
forty feet 1 reach the side of the crib. 

Lights ancl buoys suffered severe damage 
in the winter storms of 1918. Buoyare 
in wll boys and rivers from Massachusetts 
to North Carolina was completely disar- 
ranged, und inside lightships were repeat. 
edly dragged from their stations by moving 
fields of doe (page 195). 

Ambrose Channel was kept marked 
only by the continuous and strenuous 
work of the tenders; some of the buays 
were replaced an their stations three times 
in one day. 

Wide-spread destruction was wrought in 
(Chesapeake Bay und the sounds of North 
Carolina, where upward of 125 lights were 
battered or destroyed. Practically the en- 
ure buoyage of the Hampton Roads and 
Norfolk areas was swept away, The total 
damage ta ails, caused by this storm, was 
about $500,000. 

Buoys, lightships; and lighthouses on our 
South Atlantic and Gulf coasts are often 
exposed to violent ossaulis when Weal 
Indian hurricanes blow, One such storm 
some vears aga moved up the const and 
damaged tive lightships, three being driven 
aif station. The master of C: ‘ape Charles 
Lightship reported various damage done to 
the ship, and said there hac been 18 inches 
of water in the hold, 

“T respectiully report that all the repairs 
we will do ourselves,” he wrote. “There 
is nothing needed. The whistle was kept 
going for 14 hours during the gale.” 

A lightkeeper in Tampa Bay, reporting 
the condition of a damaged beacon, cheer- 
folly added, * This structure is standing up 
from sheer good nature,” 
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Like all-sailirs, men on the liachtships iutiel 
tenders often keep pets. “Sport" was a doy 
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Marigold tans by to roocive the personnel of Raspberry Island Station in Lake Superior 


On the Jf veriatk, which looks pfter Lake 
Michigan linhts and buovs. Rescued from 
Ihe litke, he spent his remaining twelve 
years on the tender, becoming “a member 
af the crew,” ‘He swarm and played hall 
with the men. No boat could go ashore 
without Sport, 

Many times he carried a heaving line to 
éhorte through the breakers when lantling on 
the beach ot some lwhthouse, Wien he 
died, he was buried with the boners af 
thie seo. 


COAST LIGITS ARE USEFUL TO 
OVERSEAS AIMCKAFT 
On the Charleston Lightship the mascot 
wire a cat, “Tom,” of whom the master 
wrole: “Tot & civht yours’ oli], He was 
born on the old Charleston Lightship and 
koows no other home except our ship. He's 





one of our crew, and his regular job is to 
keep the ship free of rats.” 

Alune the cousts all Eohte set op to 
ruide vessels on the sea may, of course, be 
useful to airships, especially those from 
averseas, But since moat air traffic now 
follows Jong straight miand routes, these 
must necessarily be marked by special pir- 
ways beacons. 

Powerful electric light beams, rapidly 
sweeping the skies like brilliant search- 
livhis, are now familiar sivhis across the 
country, When within the range of shipe 
on the «en or lakes, these lights are in- 
cluded ig the mariners’ list of lights, hut 
this is done more to avoid contesion than 
because of their value in navigution. 

special radh® beams, establisned for mir 
navigation, are sent out-in detnite direc- 
tions to mark dehinite routes. Marine 
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SEA CREATURES OF QUR ATLANTIC SHORES 


By Roy Waupo MrveEr* 


Ati d@ “Conan Cattis Biviiiean ep Teri Rea,” 


full of the ticket and look out over 
| the swelling foods surging m from 
the: distant horizon, our feet are on the 
Seanad of an enormous empire, so vast in 
extent and population that the achieve- 
ments of the haughtiest rulers of mankinil 
are dwarfed by comparison, 
Though fleets sail over its depths, they 
make no significant impression upon this 
immense trealm, 


s & WE STAND on the seashore at the 


FROM THE SEA CAME ALL LIFE 


The subjects of this empire swarm 
through the waters in myriads. totaling far 
greater numbers than all the life of the 
continental world. In fact, scientific in- 
vestigations indicate that the oceans were 
the original abode of life on the globe, and 
that the continents were peopled fram. that 
inexhaustible reservoir, 

Geologists Weliewe that the depressions 
now occupied by the octans always have 
been located in approximately their present 
pesitions during the entire history of the 
earth, and that the foundations of the land 
masses likewise hawe been situated nearly 
a6 they are at the present time, 

But during the great geological periods, 
the ocean has repeatedly invatled their 
edges and even their interior basins, some- 
times to an enonmeus extent, forming shal- 
low enicontinental seas, 

Thus, all the continents of the world are 
bordered by a strip of shallow sea, the con- 
tinental shelf, which sl pHes gracwally from 
the coast to depths varying from [00 to 
1,000 fathoms at its outer edge. Beyond! 
this limit there is usually a more fapid 
gradient to the main floor of the ocean— 
the continental slope. 

This world-wide shallow strip & of major 
importance to the life of the seas. 

The present article deals especially with 
the mallusks and other mall creatures in- 
hahiting the continental shelf which borders 
the Atlatitic coast of North America from 
Nova Scotia to New York, and includes the 
extensive New England fisheries: In 1 
later article a contrast will be drawn be: 
tween this life of northern waters and that 

*(uretor of Murine Lie, American Museum of 
Natural History, 
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of the warmer seas of the southern Atlantic 
COEst 

A most remarkable stretch of shore this 
is. Its southern half ts of comparatively 
even contour, but, beginning with the region 
of Cupe Hatteras, the coust to the nerth- 
ward has subsided and is indented with deep 
havs and irregularities, finally terminating 
in the long curving and tapering indenta- 
tion of the Gulf of Maine, 

The latter is the most noteworthy fra- 
ture of the ooast, its wide mouth being 
guarded on either hand by Cape Cod and 
Cane Sable, and its inner reaches narrow- 
ing to a dowble apex in the Gay of Fundy 
(map, page 212), 

All this northern half of the Atlantic sea- 
hoard is-a succession of drowned valleys, 
and its lopogtaphy and peological history 
indicate that it has subsided beneath the 
waves of the sea during relatively recent 
times. On the other hanel, the even. out- 
line of the coast from Hutteras south to 
Flori shows no evidence of such sinking. 

The wceante shelf to the 100-fathom Jine 
widens rapidly to the northward, reaching 
its greatest extent off the Gulf of Maine, 
where il & upproximately 400 miles wide_ 

The central foor of the Gulf of Maine 
is ap ancient river valley to which the river 
systems, represented by those now existent, 
contnibuterd their drainage, to be emptied 
inte the prehistoric sea by a single channel 
and mouth still traceable on the sea Hoor 
at the edge of the continental shelf, 

“SHELF” LANEN WITH SEAFOOD 

Throughout this extensive and compara- 
lively shallow oceanic margin, well ilumi- 
nated by the sun's pays, conditions are fu- 
yoruhle for an enormous development of 
the marine plants on which sea animals 
feed: nomely, the microscopic diatoms, 
one-cellec ulvae, amd the larger seaweeds. 

Here numerous streams empty their 
loads of silt, rich in nitrates, phosphates, 
and other chemicals needed for plant food. 
The strong. tithes ane: into the norroyw- 
ing channel from the open sea keep the 
waler stirred with tipw z currents. plen- 
tifully supplied with oxygen, 

Hordes: of small crustaceans, the cape- 
pods, feed upam this plant life, Al certain 
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these nfimilive plants nol come intth &xist- 
From such forms. alsa, all the higher 
lane) plants of the world, amginiate 
Countless Invertebrates besides the cope- 
nods feed upon the microscopic plant life, 
and in turn fall prey to other larger or more 


invertebrites. while the latter 
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sures of the leeps, miles below the surface 

As the open seas were peapled from the 
shelf, so the fresh-water sireams 
nel <A Ame recervenl parts of the overiiow 
Crmitless species found food mand a rmcacure 
from enemies hy crvdae 


i) aniety TRE DINE 


the are leetween the tides, where Ley 
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Of ascent rivers (page 209), 


SEA CREATURES OF OUR ATLANTIC SHORES 


‘acquired resistance to exposure to the open 
air at the intervals: of low water. Here a 
rapid evolttion took place, so that the inter- 
tidal sone became densely populated! with 
life. . 

Finally, from fresh-water swamps on the 
one hand and from the upper parts of the 


marine tidal zone on the other, first plants. 


and then animals invaded the land itself 


and produced the highly specialized types 
that now reign «ver it. 


3.0F ROCKY SHURES 


North of Cane Cod, the: coast of New 
England is predominantly high and rocky. 
Beyinning with the headlands of Nahant. 
Marblehead, and CapeAnn,north of Boston, 
the cliffs are at first tolated to hacal regions, 
with intervening stretches of samy beaches 
and flats. But from Portland, in Cosa 
Ray, northward, the const is an almost un- 
broken succession of granite cliffs, sloping 
rock-ribbel promontories, and reentrant 
bays and Sashows with occasional beaches, 

The dal waters: flowing from the open 
sea are gradually confined by the narrow- 
ing outline of the Gulf of Maine, which 
forces them to o progressively increasing 
height, and reach a climax in the Bay of 
Fundy. From Massachusetts: Bay north 
ty Portland, the tide rises nine feet. It 
continue: to increase northward, until it 
hecotnes 18 feet at Eastport and 37 to 45 
feet at the ends of the two tapering horns 
which tenminate the Bay of Fundy, 

Here, too, there are interpolated stretches 
of beaches, fat points, and swampy mead- 
ows, and these ure entirely covered at high 
tide. Naturally the with of the tidal zone 
om the side of a vertical cliff is measured 
exactly by the vertical rise and fall of the 
water. For example, the clifis that -sur- 
round Bliss Island, at the entrance of 
Passamaquoddy Buy, are exposed for 22 
feet from the top of the barnacle friene 
that marks the high-tlde limit to the water 
level at Jow tide, — 

This region between the tides is teeming 
with life. both plant and animal, in crowded 
array, Om the vertical granite walls of Bliss 
Island, the various species are arranged in 
overlapping gones, with the comspiuess 
white band of rock barnaches (8afunns tat 
aeonden) at the tap (page 217), | 

Below this, the rockweerks (Fwenws pestcu- 
loses and dscophvifwm nodosum) hang in 
thick, gracefully festooned! clusters down 
to the low-water mark and below, 
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Concealed beneath the rockweed, and 
succeeding the base of the barnacte zune, 
the rocks are covered with a dense layer ol 
young black mussels (oils eaulisy, 

Among them (Plate IL) are closely 
crowded groups of the common dog whelk 
(Thos fopiivs), feeding upon the mussels, 
and Jaying thelr graceful vase-shapedl eae 
cases, tinted rose and yellow, in missabc 
like patches in the crevices, 

The latter mollusks secrete a puie ive, 
formerly used by the Indians for coloring 
their deerskin garments, They are related 
to the Afwes of the Phoenicians, from 
which that people derived the famous royal 
purple, later arrogated by the Koman em- 
perors tor their personal use, 

The dog whelk has o thick shell with a 
characteristic spindle-shaped opening. Tt 
is extremely variable in colar, size, and 
sculpture along the New Englund) shore. 

The common periwinkle (fofttertat [t- 
area) creeps everywhere over the rockweed 
from the low-water mark to the highest 
part of the barnacle sone and even upon 
the bare rocks far above it (page 2710). 
This remarkable sea snail] can stand @x- 
posure to the-open air longer than any other 
marine creature of the northern coast, ex- 
cept perhaps the clasely related black acorn 
shell ( Litderine radi). 

It is inva transitional state of evolution 
toward terrestrial life, for its gill seems to 
be on the point af being replaced by a lung 
It has avery wide range, being found on 
both sites of the Atlantic. In England it 
is the common “winkle” sold in markets. 

A zone of kelp occurs at the low-water 
mark, anchored to the rocks by hold-fasts, 
the long, slender stems terminating in brown 
ruffled fronds which float out into the water, 
sometimes for ten or twenty feet, “These 
are the “devil's apron string” (/oemesuria 
ingdrelhag). 


SOUPS AND JELLIES FROM THE SEA 


Below the kelps, and entirely submerged 
except at the lowest spring tides, is the sone 
ef rel seaweeds of which the commonest 
ind most conspicuous are the dulse | Kéo- 
dverima palmate), consisting of thin, hand- 
like expansions if a red, rubberlike con- 
sistency; and the Trish moss (CAondrus 
crisper), acheautiful, finely divided alga, 
which shies fram green io fed in sunny 
places, or a deep red of chocolate brown, 
with brilliantly iridescent violet tips, in 
more 4haded localities. 


THE NATIONAT. 


GEOGRAPHIC MAGAZATAE 





Stel ad 
SHARIA 


These litth ani 


fA CORRES BUTT ie. TEC FEELS BEY at 


a op =] ij 
Beli retire, Pere MARAT won. ey far ene 


F ne] 
hore Of Len Telane (pia 


Dulse is gold in matkets for soun stock 
and Trish moss is important commercially 
y state for manutucture. of jelly 
compuunds, well Known to Reusewives, 

The zonal arrangenent of the animal as- 
ocnitions continuities ta the low-water mark, 
Phe mucsels, overlapped ry the aeqweerls 
mentioned downward unt 
limited by the broad and continue byrne 

the green Sea urchin, which 


i 
Tan? Bw TO 


a | 
in the ary 


LocTVve PTET 


Pe oe 1A 
t 


rn bOPMEeSE a ei 
P|] a 1 Pais i : 1 
Pists eee ee Pe ed rie Ae a 
rr. 1. I LT = 1 ra 14 
Ih = ithe Pe a ee a 
nooo the mussels at the lower edge of their 
disttitpution thal 
' 1 
that level rl 


Pago, FOR SES OF SVer | =| Mo ties Let aD tH 


" | l 
Pad nit 


animal fet 


ney are abrontiv tenmni- 


inout the Sane 


= ' 
inter! al 


dant, preving upon the seq. urchins 
Nitestls as well 
Just 


re Pe a f reane 


water. the Jonah cra 


: 
shove low 
J 
ler 


marketed! im 
Plate | 


MiOLe AE NEPTINE'S 


Fi re Ane a ere, iir cl PNT thie Pou Lc tt 
this: intertitial area, ore hollows in the 
ledves. within which watet Leven 
when t| * | che has ebbed to its lowest BF sa- 

HEIN siTe 


Creatures Oo] the 
: = 4 
Tit fy LP le ae 


S TE LAITe 


[ os 
a Ce rife 

n | 
— ft atic Se 1 LTC 
ncely graded am 


ik 
ine " une! rit 


ea Tl 


qSsriT tier Ti 


arcane fa the length ol (tien 


nS borrow in loose beach 2 


Chili) hime. a Prec babls wily 


Ls Di 


| 
es we ee 


ie hy i ae FY Litton wile out ti Lurtys 
Pieter ehetls or fhovweash. tired with muirtls 


miant alan the savin 


they can endure exposure to the air, But in 
these tidal p 


i i a ll : i 
Peril, =o 


als there T no such selective 


see ye = 
i life til Al ENS 


thisat the 
ite and intermingled, 

Each pool i aweritable sea garden, lexu- 
riant with living things, replete with sea 
vevetation, and swarming with dartimge and 

riot of Ficn color 
Fel te vital i= polerncifualls 
niied with food nd oxvewn, for twice o 

' the Li fpeearnyriy 
nH npc the pal, 
foam lashing 
\Wultitudinews 
rate its 





expanding torns—a 


ah CE Gok” (APSA SUES 
the tormoill of its white 
iver Lhe neckyv 


7 
mlsmle tron 
oan hit 


Larios. 
creatures: salir 
walters and are eagerly devoured by 
the sequestered life of the-sen garden. 
Newly hatched larvae, born in the open 
a tithe become the 
cert 1 ie 
COE The members of thn ri] ny 
Lt Sohant, Sipssachusetts, i we climb 
wet Clift that hems in the shore 


t —- , ; ‘J 
WILD i= franite Pua pearrs we suddenly LAE 


peey ot the infialit- 


Ants ey nag ih we crevices 6th 6 fe 


niwn ul Hit) [a 


LIF itt | itis [ clue aT. i rita: ' anton 
{ cal wel VES i 


Phe surrciiicine itt 


miy at low water 
wile, simnnt 
Huge crave of red eranite, seaniecl 
qunrts stv clark 
bans of basalt, stand tearm apart from the 
cliff, as if by some giant han, 

Line of Enown Iocally as Polpit 
Riwk lower the sen 


ese 
hiltedl 
‘ EF i i . = al 

nelle fast north of the poo 


Piiwers a | 


lL. The surt 


SEA CREATURES OF OUR ATLANTIC SHORES 214 





Pintogriign tye Alar C Dickrnem 


A LADY CRAR WRITES “HERSELF IN THE SANT 


When alarmed, i squats own upean the seq floor ond works backwurds into the 


pilritle-abogpeel Ioitnd bee 


antl with 


Shurtly. it is completely concealed, exceqel ine peobniding eves atid anten- 


moe, which; theieh alert ofc anmsitive, are difficult to detect (pam 51h), 


dashes. against its base, which is broadly 
handed with the conspicuous marking of 
the nine-foot tidal zone, the white bartacte 
frieze pnt festoomerl rockweed standme out 
sharply against the colored rock, 

If we bend down and peer through the 
bridge, we may see Pulpit Rock framed in 
the archway, We stoup nearer to the pool, 
bracing ourselyis against the damp seaweed 
clothing the sides of the arch. “The fronds 
are dotted with small yellow and brown 
banded shells of the lesser pertwinkhe (f- 
faring pantligti) 

Linking throweh the transparent wate 
of the pool, shuded from the reflected sut- 
light by the overhanging rock, we can take 
out every detail of the busin’s bottom, but 
not an inch of the bare rock is visible. 

A ledge to (he left gleams with tidescent 
Irish moss and crimson dulse, relieved by 
the velvety green of sea lettuce, Rockweed 
fioats about it like soft scalloped draperies, 
borne upward in the water hy mu) tit 
dinaws air fowts and adored with fluffy 
dark-purple tassels of pormpan weed (Poly 
siphon fastigete)., The dverhonging 
Scher rl the Cavern 15 crowed with block 
mussels, ua which a bright colony of cog 
whelks is jovousty feasting (Utate 1). 











ENTER A KNIT TX ARMUR 


Suddenty the weed at the left is parted 
and wut stalks a lane “bockie’ (Aan 
woiuine), or furbelowed whelk, lke an 


armored hero of a play stepping forth fron 
the wings af a theater, In stately fashipn 
it proceeds to the center of the stage. Its 
head, with tuperity tentacles, and the 
furbelowed border of tts unclulating foot, 


patterned conspicuousty in black and 
white, extend from beneath the helmet- 


shaped shell. 

It marches forward and tentatively in- 
vestizgales a clump of horse mussels, These 
immicdiviely clamp them slightly apni 
valves tightly shut to protect the bright 
crneeacotored elec af the solt mantle that 
just new protruded from their murgins. 
The enemy turns elsewhere 

In a sequestered nook a sea peach | in- 
Hoa “pvriformis) nestles its smooth, redd- 
¢heeked, oval body at the edge of a feathery 
thicket of purple-pink coralline (Coraliing 
amcimeds). Dhis crevure elon fo the 
group known a6 ascidians, or tunicates, of 
which many species are found slong the 
comst, toclucing the scarlet sea potato 
Thelr roundel eval bodies, often brightiv 
colored, certainly wre sitegestive of terres: 
trial fruits and vegetalhles, 

Fath ascilian has «pair of projecting 
siphans, one of which draws the sea water 
inte its: body ant the other epects it forcibly 
after it has been filterecl For this reasemn 
they are-often known as “sea squirts,” 

A little farther along in our pool the 
hard bottom is covered with green encrust- 
ine sponges, chameled and overland with 
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matches of magenta lime-secreting algae, 
and brown, white, und scarlet sea mats, of 
moss animals, completely concealing what 
would otherwise be bare rock with a gor- 
geous irregolar mosaic of bright hues. 

Over this colorful pavement craw) and 
sprawl niultitudes of sea stars, brittle: stars, 
an! sea-urchine (Plate (12). These echino- 
derma, or spiny-skinned animals; are abun- 
dant in northern seas, and, as we shall see 
later, have an important effect Om the ani- 
inals.of the sea bottom (page 231). 

All are characterized by boy parts radi- 

ating from a common center, on the under 
side of which js the mouth, also centrally 
located. Their skins bear multitudes of 
spines which move upon ball-and-socket 
joints, and all have “tube feet.” 
These are small, hollow, cylindrical pro- 
jections with a priewtnatic disk at the end. 
The creatures move about by stretching out 
scores of these tube feel, attaching them 
ty the rock, and then pulling the body for- 
ward, the spines acting aa levers. 

In our pool, the conspicuously contrast- 
ing and varied color patterns of the sea 
stars add to the gardentike beauty of the 
submarine vista. | 

Prominent inhabitants of the tide pool 
are the ubiquitows sea anemones. Their 
soft, cylindrical bodies may be contracted 
te velvety mounds, but, if watched, they 
spon expand to full height, gradually w- 
folding a fluffy crown of tentacles surreunii- 
ing a central mouth, These tentacles 
radiate in all directions Tike the petals of 
a flower. One of the most common species 
is the sea chrysanthemum (\fefreditem mar- 
gingatem), with which the ledges are 
erawdell close under the waiter surface 
[Plate TH). 

The snuill white-armed sea anémone 
(Sagartia lewcolena) is a slender, translu- 
cent species of small size, generally about 
one-half inch in diameter. Tt is wsually. 
pale blue with délicate whitish atms, and 
may be seen growing on the rockweed qr 
an shells or stomes. 


ANIMALS Of THE SAND) AND MUD 

From Cape Cod southward, the coast of 
New England is characterized by long 
stretches of sandy beach where the shore 
is exposed to the open sea. and, in sheltered 
laces; by mud flats in the bays or in the 

lagoons behind the quter sand bars. 
On the outer face of the bars, where the 
loose“sand is. shifted about by the waves 


crab (Ovalipes ocellatwr) , a handse 
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water life is sparse, but, nevertheless, cer 
tain animals have become adapted ty this 
Stren existence, ; 

One of the most interesting is the Indy 
LoS one 
ture with « light-yellow carapace, or shell, 
covered with purplish rosettelike mark- 
ings (page 215), ‘The last pair of legs has 
paddle-shaped terminal joints by means of 
which the crab is able to swim sidewise 
through the water with considerable speed. 
Then, settling down upon the sand, it will 
suddenly bury itself in it, wing its paddles 
and) working itself! down backward, until 
only the stalked eves are vistble above the 
murine, 


THE ELUSIVE BAZOS-SHELL CLAM 


Here, also, the razor-shell claim (oss 
amercomwe), socalled from the long, mar- 
row. shells, reminding one of an old-fash- 
inned razor, may be seen Lying quietly upon 
the sea bottom, But if you approach, it 
suddenly pushes a powerful tapering foot 
from between the ends of ite shell and in- 
certs it into the sea bottom, Immediately 
the shell pons upright and shoots down 
inta the loose sand until the clam is com- 
pletely hidden, When alarmed, it will dig 
down faster than it can be pursued with 
a shovel, 

The sand-collar snail (amafia deros) 5 
one of its chief enemies, This is a mollusk 
with a rounded shell, about as big as one's 
fist, sometimes known os the “moon shell,” 
When the creature i¢ alarmed, wn enormous 
budy fs packed away in this small space, 
but. if left glone, it will gradually push its 
immense foot out, fore and aft, anc, crawl 
rapidly over the sand, stalking its prey. As 
it moves, it pushes: forward a huge apron- 
like folit of its foot, above which waves 4 
pair of tapering tentacles having cye spots 
(nage 226), 

The eve case of this species is a lemg, 
curving, ribbonlike structure of gelatinous 
substance, which is pushed aut from be- 
neath one edee of the apron to form 4 collar 
or capelike hand, beneath which thousands 
ai transparent beadlike eggs adhere ke a 
mosaic lining. This is shed and left behind 
on the sea bottem, Often iti cast up an 
the beach, the sand clinging to its sticky 
surface, When dry, it 4 extremely fragile, 
and, if picked up, crumbles in the fingers. 

At the edge of the surf on outlying 
windy beaches, especially when the tide is 
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coming in, one may often see hundreds of 
little oval shrimplike creatures, the. mole 
shrimps, or “sand bugs (Afippa tard pond), 
These peculiar litte animals burrow in the 
loose sand, but art.offen washed out hy the 
incoming tides, whereupon they immeri- 
ately dig in again, Sometimes, after 
heavy storms, they will be four]! in wind- 
rows at the edge of the surf, They have 
yellowish shells tinged with purple (p. 214), 

In the more sheltered bays and harbors 
in southern New England, the bottoms cun- 
sist of sand mixed with mud in various 
propertions. The mud not only gives a 
mote solid bottam to the mixture, but, be- 
inv derived from silt washed from the land, 
contains much decaying food matertal, 

In such localities, therefore, a prolific ani- 
mal and plant population may be sup 
ported. Here we find a remarkable concen- 
tration of life, not only upon its surface, 
but alse burrowing within the sea bottom 
itself. 

Marine worms are particularly abundant, 
both in actual numbers and in variety of 
species; Every square foot of soil ts filler 
with them, as anyone can see by digging 
with a shovel near the low-tide mark, both 
abowe and below the water level. 


MARINE WORM ARE SEA TEWELS 


The marine worms include some of the 
moat beautiful and interesting of all cea 
creatures: 30 much ¢o that Linnaews antl 
his successors drew upon Greek mythology 
for their scientific names, calling then alter 
vordesses and nymphs. Such names os 
Aphrodite, Clymene, Amphitrite, and Lyci- 
dice, were used for their genera, while their 
specific names are reminiscent of fewers, 
brilliant colors, and grotesque ommaments 
(Plate IV), 

The clamworm (Neress virens) digs 
through the sea bottom in search of soit- 
bodied creatures which it may tear lo pieces 
with its sharp, pincerlike | jaws, Obrelinarily 
these are located in its throat, lying withm 
asac, When in use, this sac 1s turned in- 
side cut, being throst out and inflated to 
form a proboscis with the biting jaws at the 
enc. 

Av times the worm glides out into the 
open water, swimming with rapicl undula- 
lions, the waves of which puss quickly from 
bead to tail. The long, tapering. body 1s 
clad in a many-jointed armor, glearninu 
with rainbow colors, and is aided in its prog- 
ress by myriads of aarlike, paired appenil- 


ages of bright-orange hue, glistening with 
golden bristles, which sweep the water on 
both sides in ordered succession. 

What appears at first sight to be chance 
accumulitions of shell fragments and bits 
of dead seaweed resolves itseli into tiny 
chimneys extending from the sandy mud, 
Asowe watch, & cluster of tapering, lance- 
like tentacles is thrust from the opening 
and spread out symmetrically, follawed Ly 
a head and shoulders clad im steely-blue 
plate mail and arlorned with waving blood- 
red plumes, This is the plumed worm 
(Dtopatra capri). 

Near by, a cluster of rockweed finats ort 
from the edge of a bowlder half buried in 
the sand, One of its olive-brown fronds 
serms to come to life. On clower inspection 
we find that this is an ilusion, for a 
curious litte creature about an inch ir 
length is crawling along the s¢aweed, [14 
mottled bely blends with the color of the 
Ficus 361 closely that it is betrayed only 
ly its motion. Tts hack is covered. with 
a double series of delicately wrought, over- 
lapping scales, while amall bunches of 
golden bristles extend from the sides. This 
is the scole worm (folviee sguumetu), 

Beneath the edge of the overhanging 
rock a wonderful sight now bursts inte 
view. From the mouth of a little mud- 
colored, leathery tube, two or three delicate, 
threadlike flament: feel their way out into 
the water in speculative fashion. Seon 
others pour aut hy the scare, extending in 
all directions, undulating in sinuous curves. 

Just as we are wondering if the tube ts 
entirely fled with these living threads, they 
wre seen to be merely the fringe of a flesh- 
colored! furmned, tle expanding edee of which 
follows them out of the tube, 

Now © fosy ~purple, shield-shoped struc 
ture erects itself in the midst of the fil 
ments, remindigg: one of a flower petal, This 
is followed! by three pairs of treelike scarlet 
plumes, their complex: spiral stems sur- 
rounded by titts of branchlets which extend 
and contract, pulsatme rhythmically, A 
segmented body begins to disclose itself, 
and we recognize one of the most gormeous 
of stn creatures, the ornate worm Amp 
trite ornata, 

A fitdle to the right, at the edge of -a 
tuft of eel grass, o miniature ledge pro- 
jects from the sand of the sea bottom. Its 
top i almest completely concealed by an 
irreaulor mass of coiled, limy tubes, each 
with a round opening not more than an 
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Vhairegn pyite he Bre Wulda Miner 


LIKE A LONE DESERT TRAVELER SEEMS THIS SAND-COLLAR SNAIL ON A REACT 


About the axe of a man’s ft, the rounded phell contains as enormous body, 


h. fevds upon 


other mollusks, epectally quahews, the shells of which it pterces wtih ment holes abut a quarter uf 
an inch In diamwter (page 216). Us burrows appear behind the anail 


eighth of an inch in diameter (Color Plates 
IV and V}. 

These tubes in turn are blanketed with 
a oreddish-brown crust, engraved with fine 
markings like the engine turnings of a gold 
watch case: The ends of the limy tubes 
protrade through this in all directions, 

Suddenly, 2 we watch, o beautiful little 
flowerlike head emerges fram @ tube open- 
ing and unfolds a circlet of delicate, lern- 
shaped plumes. Brilliantly banded with 
purple, brown, and white, these expand 
om all sides, 

Heads now appear from tube after tube, 
until the whole surface of the ledge bln 
anim with animal flowers in every shade 
of gorgeous:color, Some are bright yellow. 
Others are blue-gruy, banded with pink. 
Still others are patriotically adorned with 
red, white, and blue: stripes, 


As the “petals” beoome fully extended, 


we see that they ore arranged In two fan- 
like halves. Om closer inspection, we per- 


ceive asmocth, fexible rod extending from 
the eige atthe end of one row of the plume- 
like organs. At its free etl, it bears a hily- 
shaped structire with radiatinw spine tips 

Accidentally, we pass a hand between the 
ledge aml the Hight, this casting a shadow 
over the pulsating garden. Within the 
twinkling of an eye, every circlet closes ancl 
por: hack inte its tube, the lilylike organ 
wing pulled in last, As it reaches the cir- 


cilar doorway, this structure opens ike an 


umbrella, effectively closing the tube. It 
functions 04 4 Gover, 

These colorful animal flowers are really 
sey worms, the sea dianthus (APwdrotdes 
digathns). Tt is obvious that their fragile 
beauty is far removed from the unesthetic 
ueliness of their relative, the earthworth, 

But we have not fully appreciated the 
possibilities of our rock- fragment, Let us 
carefully remove tL, enerustations and all, 
from its submarine bed and submerge it in 
a dish of sea water, The whole specimen is 
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Pheingraph hy 3 


WOOF HETIDE THD “POOR FIER, CAUGHT IN THE MAW (iF A SEA STAR 


Gtrugele thowch the butterfish may, it canal disindge the hundreds of tiny feet equipped with 


Encaers 
epee tle letyfely: “uumbsed}os" 
no larcer than the palm of our hand. Now 
nloce it imder a low-power microscope 1 a 
good light (Plate V). 


, SEA WORM COMMCUNITY MAGNIFIED 


Let it remain undisturbed fora while, and 
spon the entire colony of Afydrowdes &x- 
pands. The plumelike breathing: organs, 
for such is their function, are more clearly 
deen and their subdivisions show delicate 
color patterns not before vieible 

One of their most interesting Tratures is 
now prominently displayed. A series ol 





little gleaming lenses forms a row along the 


main stem of each plume. These are ac: 
tuully eves: which focus the rays of lish 
upon & pigmented surface. Thus we have 
the secret of their sudden withdrawal when 
n shadow passes over them. 

Let us now look at the reddish-brown 
crat covering the won tobe “Pts. Out 
amazement it has become a veritable city 
ot living creatures! “The mimute markings, 


when muanified, are resolved into thou- 


The stortiiel will erartually ieest te ing teal, tail fire 
le escape Licie ethriieen (pase 


Hutterfishe: sometimes hhie 


re 
gands of recumbent vases, 4et close together, 
each witha tiny circular opening near one 
end equipped with a trapxioer, 

As we watch, the trandoors here an 
there pop open. Out slip littl cylindr- 
cal bundles which open up as lily-shaped 
circlets of transparent golden tentacles sur 
rounding «a central mouth. The delicate 
creature to which they belong lies within 
the urnlike home, attached to it by | peur 
of minute muscles, When it is disturbed, 
these contract, and the animal pops back 
inte its shell 

There are many different species of such 
Htthe oninal Communities, growing in mat- 
like encrsiations over Stopes, Seaweeils, 
and dead shells. When fully expanced, they 
have oa Dufiv appearance like fine moss, and 
Are therefore TC Mes. Tht SsS animals, nT 
sea mats, or, sclentifically, the Eryosoa. 
The particular species in our mmilture com- 
munity is the unicom bryoman | Acdite- 
horciia worn), So ulled from ia single 
Ininute spine im front at the shell opening 
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We must not leave our Lilliputian city 
on the rock without meeting that redoubt- 
able mason, the sand-building worm (Sabel- 
laria owlgaris), which builds a tube of care 
fully selected sand grains to dwell in (Plate 
V1. 

This strange animal is equipped with 
bunches af gray, halrlike (tentacles with 
which tt explores its neighborhood for fava 
particles. These adhere to the tentacles 
and are transferred to a remarkable series 
of shining golden plates set close together 
on e@lther side in tw semicircular rows. 
They move spocessively like piano keys and 
manipulate the food material inte the mouth 
cavity in front, where it i= sorted by a sensi- 
Live conival auyypernvelonare, or “tone,” * the ac- 
ceptable particles being swallowed and the 
rest rejected, 

ANIMALS OF THE WHARF PILES 

Now we leave the sandy flats and, skirt- 
ing the coast, find our progress interrupted 
by an Of abandoned wharf with rotting 
piles and sagging timbers. 

We borrow a rowkat aml scull out along 
the side of the ancient structure until we 
come to a gap where a pile is missing. 
Carefully we push our boat in onder the 
wharf, and, placing a waterglass in pHisi- 
lion over the gunwale, look down through it 
along the site of one of the piles (Plate 
WT). 

Below the surface, a marvelous sight 
bursts upon the view, The while pile is a 
gorgeaws sen garden, completely covered 
with gayly colored and juxuriant growths 
as far down as our vision can penetrate 
through the dusk of the green sea water, 


Huge mosses of sea grapes (Moleula 


mithattenis) Toat in heavy clusters just 
below the surface, These até ascilians of 
rounded form, about the stze of a hothouse 
grape, yellow in toler, and each unt 
equipped with a pair of protruding siphons, 

Below them. seacanemones, brown, white, 
pink, al yellow, expand their frinved 
tks among colonie af deal bharnacle 
shells overgrown by a green encrusting 
spange,. Clusters of horse nisels | | nedi- 
in medion), couted with red moss animals, 
peep out above the uffy growths of tairy- 
like, pink-heartel bydroids: (Pwdalarss 
traced). 

Patches of the snowy tunicate ( Lrp- 
fecdinom albidwer) show comspicueusly 
white amin its brightly colored associates, 
Rounded domes of the pink sea pork 
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(Amarenoctum pelincidum) chister thickly 
in magnificent rosy luxuriance. Sey stars 
(lsterias vulgaris) creep slowly over their 
neighbors in search of Juscious mussels, 

Pale-vellow sea vases (Clone intestima- 
its) show their highly colored orange and 
scarlet internal structure throush their 
transiyeent walls, and even our old friends, 
the sea dianthus (Mf ydriides idiamt hui). 
are not missing, for large areas of the 
wharl pile are hlossoming with their multi- 
colored gill circlets: 

All these creatures anchor themselves 
where the tidal currents chythmically bring 
a wealth of micrescopie animals and plants. 
All are equipped with internal contrivances 
to filter out this-flood of nutritive thaterial. 

In contrast to this stationary habit, other 
orzunisms, belonging to the same range of 
animal subkingdoms, float or swim through 
the neighboring water, The red-rayed 


x ae (Huctvlometra  gainguecirria) 
glides gracefully by, almlessly contracting 


and expanding its umbrella disk as it drifts 
with the currents, [te sting cells give it the 
power to kill for fod many stnutll inverte- 
brates and even young fishes of moderate 
size. 

Larger fishes usually keep oway, for it 
can sting their mouths painfully. Vet, 
stranve to relate, half-crown butterfishes 
(Porvnetus traciatins) will take refuge 
beneath its wnlirella and even nibble at its 
nifited tentacles and steal copepods and 
other small food animals from the ‘corners 
af its mouth. 

The butterfishes are protected from their 
larger enemies and usually are unharmed by 
the jellyfish, probably because of the thick 
cooting of slippery mucus which covers 
them and gives them their common name, 
Sow aint) then, liowever, a) hutteriish will 
fall prev to its protector, but without af- 
fecting the persistence of the rest im re- 
maining aseeclaied with it, 

A. sepuld (Lolign pool) darts pust, easily 
avoiding the sting celle of the jellyfish, for, 
if taken unawares, it is likely to wind up in 
the maw of that gracefully casual swimmer. 


CEEATURES OF THE BAY BOTTOM 

Now let us. figuratively, dom diving hel- 
iets and explore the bottom of the lay, 
Here huge granite bowlders are imbedded 
in the sandy mud, Vorrler an outcropping 
ledge, overgrown with seaweed, looms to- 
ward the surface with, perhaps, i _ reninnt 
af a wreck Jorged pon its-siimit. 
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An unwary lady crab works its way oul 
of its burrow in the sand a short distana 
awny, ‘The lobster is all alert and inmedi- 
otely begins to stalk it, moying forward 
hiterally on Lip, (USt TOUCHING the seq 
floor with the enecls of its walking leps. 

ow i stops, potted, with the swininer 
ets wundet its tail beating in unison Tike 
banked oan As the crab emeroes further 
their speed increases 

Too late the crab becomes aware of it 
enemy ond leaps sidewise up into the wate 


eroicn cd te -eurtel : 7 tf 
waving its paddle-equipped hind legs fran 


tically hack and forth over (is carapace 
The swinimerets of the lobster niw beat 

the water at full speed, Tt carts wpwati 

pul pounces upan Hs unhappy victim, 
Coraapine it amd crushing it with its pow 
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SLC il 
thom with himchire al 
Over beds ate iroigeecd hack worl fortti, 


When tied temiarly, the apparatus males 


mest mcd dives for hits neighbor The Tet 
ter, giarmed, puts int action the mast 
effective mean= of locomotion that he pens 
sises: namely, the powerful tail, ‘This fan- 
shaped organ is swept vieorowly beneath 
his bach, shooting him backward into his 
den with tremendoes speed Now he 
crouches al bay, but after a brief sparring 
matéh ( Plat® VID), the a&sallant withdraws. 
and retires Tah his OWT CAVE situnted a few 
lect away in the midst of a bewxuriant 
erowthh cf Spgs. 





V*bedi bite 
‘TANGLE (RAGGED ACKOSS oFsTie 
HAVAGING SILA STARS 
cotton owioete fed io the ime ure 
Tn this wut 
of the invaders are enianeledl liv their foaipeh erinc= and hroieht to the auras 
| notin: inroads open the 
which at times da mach ilnmige to oveter beds (oppose pues, 
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Lobsters have 
strong propric 
tary instincts avd 
will defend a 
chosen location 
afamet all com 
ers, Hut the 
are salen aepres- 
aye, olen Sstrit- 
cil bo oust each 
other trom Uber 
holelings., 


POSES 1F 
sORTITERN 
WATERS 


Thoveh none 
of the sponges: ci 
OUr norlherh seus 
oof ootnme©rncial 
value. they are 
Very  diverssied 
and occur abuti- 
danti¥ every 
where, not only 
Atta rec! to ecdires 
on the bay bat- 
toms, but among 
the submerged 
rocks ond bowt- 
ders tight up th 
the woter's edve 
anid im the rock 
pools (Color 
Pinte VITT} 

The sulphur 
iponge (Che 
sHipimreg) is a 
bright - yellow 
species that prows 
aitached to 
stones, anil is of 
Prequent oocur 
rence on. denal 
ahilis. the dimv 
substance af 
which it softens mn absorbs. Hence it is 
also known as the “boring sponge.” 

Une may often pick up on the beach dead 
whelk shells completely permeated with a 
network af fine canals made by the .absorh- 
ing fibers of this sponge. [te surface is 
quite characteristic, being covered with 
“inal! warts, or payrllie, 

The cromb-of-bread sponge (Tul 
chondria pamced) grows commonly im tide 
pools andoroacky crevices below the water 
line. It forms encrustations which often 
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rise as closely crowded conical chimneys, or 
long ¢vlindrical tubes, where the growth is 
on a vertical or overhanging rock. 

Its color shades from i sett gray-green bo 
yellowish, and the chimneys are lined with 
bright orange. It is frequently associated 
with the eved finger sponge ((Aalina ocw- 
late), a lovely rosy-pink species growing in 
clusters of flat fingers conspicuously spotted 
with oval or circular openings, the oscula, 
scattered over its surface at intervals, 

The deud-man‘'s-fingers sponge ((Ce- 
lina ariwzcuda) is a treelike growth about 
twelve to eighteen inches in height, light 
eray or yellowish white in color, made up of 
long, slender, tapering branches that wive 
to and fra with the currents; Fancted re- 
semblance to pale spectral hands has given 
them their gruesome name, The branches 
are very soit and delicate. 

Amimng the most interesting animal com- 
munities Ol the northern shallow waters are 
those centering around the oyster and mus- 
sel bers, The importance of the commen 
oyster in our markets has tude the investi- 
gation of the best conditions for growing it, 
as well as the stucly of its enemies, of grent 
concer to fisheries experts: 


THE OVSTER'S HEADLY ENEMIES 


The most destructive of the enemies are 
the common sea stars belonging to the two 
species, Avteries vulgaris and forbesi, 

Chysters grow on sandy mud fats on a 
“enlich” formed by the dead shells of other 
venerations of oysters, or on a rocky or 
shelly bottom, Slightly opening their 
shells, they allaw a current of water to be 
passed over the gills to filter out their 
inicrascopic food, which consists mostly of 
liatons. 

Sen stars often Invade these beds in 
great numbers, and, at thetr approach, the 
oysters close their shells tightly. “Che raidd- 
ers, undismayed, proceed to mount their 
victims, and, bracing the tins of their arms 
on surrounding material, take a firm hold 
on the two shells of the owster with their 
countless tube feet and pull steadily in 
opposite directions (pwige 229). 

Siun the single powerful muscle of the 
oyster, which keeps the shell cliserd, begins 
to weary and yields to the pull, 

Then a strange thing happens. 
star turn tts sac-shaped stomuch inside out 
through its mouth, inserts it between the 
shells of the oyster, pours out digestive 


The sea 


fluids, and cigests the oyster in its 
shell! 

The inverted stomach then absorbs the 
fluid products of digestion through its 
stomach walle: the sea star withdraws that 
organ, and, leaving the shells of its victim 
completely cleaned gut, proceeds system- 
atcally to the next. 

An army of seo stars thus can commit 
ereal ravages in a short time. 

The oyster drill (Urosel pitex cinerea), an- 
other important enemy, infests the beds in 
great numbers. Jt isa litth sea snail with 
a wavy, spied shell, which bores meat pin- 
holes through the ovstershell and sucks out 
the soft parts. The next time you pick up 
a (lead oystershell from the beach, look 
and see if it is not perforated by many of 
these holes: 


DW EL 





RELENTLESS STEUGGLE FUR SURVIVAL 


The most dramatic phase of the struggle 
for existence is the slow, relentless, soulless 
batthe that takes pluce through avercrowel- 
ing. This is especioily well exemplified in 
the vast mussel beds exposed at low tide 
en many southern Sew England sand ami 
mudd fats: | . 

At Menemsha Bight on Martha's Vine- 
yard, millions of these black edible mus- 
sels (Movtiius eduiis), literally covering 
acres, tire visible in crowded array. Ex- 
amining those near by, one may see that 
the best situated individuals are growing 
ever and crowrling down Ubose that chance 
to be less adivantageously placed, until the 
unlucky ones can no longer open their shells 
and are smetherad, Young inelivicuals, 
in turn, settle down on the shells af their 
parents and submerge them completely, 

The rapid growth of a mussel colony itlsa 
causes its MAF ITES to overspread and con- 
test the territory of other creatures. 

At Cold Spring Harbor, Long Island, an 
oyster bed was prawing in shallow water 
and was uncovered at low tide, Near by 
there was sa vigorous colony i nigasels. 
Soon this species, being of more rapid 
growth than the oysters, invaled the latter 
and completely extermimated. them. 

But swift justice overtoak the conquerors. 
A coluny af reck barnacles (Aaltays bafa- 
homes) occupied a heighboring bowlder- 
strewn point, and, struggling with the prob- 
lem of overpopulation, like cert nations 
of mankind, gradually spread onto the mus- 
sel hel and: soon completely smothered it! 


WHERE BIRDS AND LITTLE ANIMALS 
FIND HAVEN 


By Aaswes Akin ArKrson 


With /iusivations from Photographs by Spencer Ro Atdinsen 


PSROM the moat distant places, ever 
from India and Australia, come mary 


visitors to Eaton Canyon Bird and 
Game Sanctuary to see the birds and little 
animus which live safecuarded in this re- 
fuze near Pasadena, California, 

The creatures here frst became widely 
known throavh an article, “Befriending 
Natures (hildren,” which | wrote for the 
NATIONAL Grocraraic Macaztme of Feb- 
ruary, (952. 0 described the success which 
[yr Atkinson and 7 had had in winning 
the comidence of our Htthe wild neighbors 
ind in photographing them. 

Now the arroyo is a 200-acre haven 
where all things wikl—trees, flowers, anil 
even Tocks—are preserved in their natural 
state, | 

The city of Pasadena, petitioned by 
schools, service clubs, and civic organiza- 
tions whose interest had been aroused by 
the article for Tire (Ginocearaic, established 
this retreat, modeled after State and ma: 
tional parks; and one must hape that many 
such municipal purks may be created 
throughout the country, safety sones:where 
the small wild life will learn that it can find 
cate “nd protection. 


MOUNT WILSON TOWERS NEAR BY 


Thé arroyo lies on the floor of Eaton 
Canyon at the foot of Mount Wilson, Wide 
anid beautiful, it is filled with syvannires, 
live wuiks, greasewed, supe. brio, roi. 
tain-holly, and other varieties of native 
urowth, Along the huttom is a dry stream 
bed over which in our bref rainy season 
an abundance of water tumbles down fram 
the natrow mountain gorge far above. This 
arroyo, or canyon, with its widely spread. 
ing oaks, brings. seclusion and solitude 
close te civilization, 

soon after our first Grockariuii article 
appeared, strangers from New York, Can- 
ado, Australia, India, and elsewhere, wishe 
ing to become friends of our woodland 
family, Dean toarrive at eur home on the 
tee of the arroye. Letters from. all parts 
nt the Unitedl States and from many foreign 
countries filled our mail baa, 


More than four years have gone by since 


we first described our hobby, but letters 


continue to nrrive. People still come to our 
living roam and watch with us these ani- 
mile that hove vrown so accustomed to us 


that they oo longer object to the lights 


burning inside the house, We darken the 
living room now only so that we can See 
better what is going on outside. 


VARIED QUESTIONS ARE ASKED 


Strangers ask at our front door if this is 
the place where wild animals come tu dine, 
ii the canyon below us is where the nature 
perk was built. One man inquired whether 
fown in the arroyo we had any lions ane 
bears! 

From my study, overlooking this: peace- 
ful spot. I can catch glimpses of trails which 
wind in and out around the rocks and the 
oaks, An attractive rock bridge spans a 
small, narrow cenyvon that joins the arrove 
on the east side. Graceful rock stens lead 
ashen distance up the muutitain side to a 
secluded grove of liye onks, Not fir away 
[ sometimes see wild deer stop their grazing 
and look cauthwshy toward anyone who 
frespases oon their favorite stamping 
aroun, 

From the scenic Foothill Boulevard 
which adjoins the canyon's edge a few 
hundred feet beyond our home, a wide, 
easy trail hae been made down into the 
arroyo, Near the foot of this trail an ob- 
servatory hovwse—not astronomical, as ts 
the fanious observatory above it on the 
top af Mount Wilsia—has been constructed 
of rovks gathered from the arroyo, 


ft) REVERSED: HUMANS INSIDE, ANY 
aEALS. Of? 


In one side of this house, facing, Mount 
Wilson, are three large plate-glass windows, 
through which visitors behold the small 
wild animals os they come at night to get 
Ina which a caretaker places outside ion 
a large Hat mek (page 238), 

During the day, through these windows 
one may observe the many varieties of 
birds which come from all parte of the 
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LOOKING OUT THROUGH THE VIEWING WINDOW 


14 Ath ipeagee Ch iil ttierl= woitel r ak wel t cttaner ai Pa i , 
Eas il ' I tl GLAST A fe LLG 1 tinned ry eC Th Lert FT il } th 


- , i i | g 
Bh gt itil wa CEL { Levine Li Tl Leiba Lint my Li ripen ere oe 
" = ' 





, 1 ' Tr Tr . ee ee a — ow —=_ 9 . 
bef i | Pay THE (FRIENDLY SKUNK REGS POR r CF SEAT 


PE ne ih) SHR’ | Cree. i wi=tt t cites -in this (nehtinn ar aii if 


WHERE HIRDS ANT) LITTLE ANIMALS FINT) HAVES £39 





PORES AT LAST DINE WITH A SKCAR 


= i a / e i" ; a nl 5 
Fa liane coe, the twe vormester were ofral! ane jook hear ments glani wo that the jee bh broken, thes 
ak Fagen OL ry fi C2 JP ta = 7 ee, | . = ae eso, 
grow quite mecustamed to stronger dinner partners: The tin plotes ore notlerd ta the tahle, 





Cp TABLE MANNERS [6-9 Not COME TASELVY AT TORST 


iter fh few Fret hives vl OF hints legen fo. sk Ciormlortiniite oe «lan Ho the chairs, bere har teindal 


i 
i ‘ on i at 
hei Pitue gray fivors soon Tearoed the proper etiquette 


| SATIONAL GEOGRAPHIC ATAGALENE 





WHERE BIRDS AND LITTLE ANIMALS FIND HAVEN 


arroyo to get food and water from pro- 
tected feeding stands ond bird baths, 

No automobiles are allowed tn the sanc- 
tuary, but adequate parking space has been 
allotted at the top of the trail, Dogs and 
cats are barred. 

We shall always remember that first 
nicht in June, eight years ago, spent in our 
new home, Weary from moving, we turned 
out all the Hghts in the house and giietly 
cat in the darkened living room behind 4 
big plate-glass wimlow which faced the can- 
yon dnd gave us an uninterrupted view of 
Mount. Wilson beyond and of the arroyo 
below. 

The full moon cast solt shadows among 
the friendly shrubbery and rocks. Some 
of these shadows soon became moving ob- 
jecta. They were the dim forms of two 
wild pray foxes-and o large raccoon stealth- 
ily walking about the -yard near the big 
window, 


POO SCRAPS LEAD To FRIENDSHIP 


The second night, in the hope of making 
these wider inhabitants of the arroyo under- 
stand that we were their friends, we placed 
some table scrap’ on a large flat stone 
which extended ont from the rock wall, 

Night after night, ring-tailed cats, gray 
foxrs, upossims, raccoons, and others 
climbed the trail to the feeding rock und 
tested the food. Through the ensuing 
years these creatures have learnt] to be 
friends not only with us, but with one 
another. 

Increasing numbers of these midnight 
track-makers accept our hospitality. We 
find ourselves ronning what one might call 
an animal cafeteria. 

Vear by vear we watch the stranie per- 
formances of these fourfoots as they come 
and eat food from the rock and walk con- 
tentedly about our yard, We invite our 
friencs and neighbors to sit with us in 
darkness behind the big window aml wit- 
ness the unitsual and fascinating behavior 
af the trustful tittle prowlers that enter 
the brightness of our outside electric finod- 
light withaut the shghtest evidence of fear 
(page 235). 


ANIMALS TAUGHT TO USE TABLES 
AD (HATES 


This thought came to us; Could we train 
theses animals, without disturbing their 
liberty, if we made things we wished them 
to do attructive and desirable? 


241 


As an experiment, we fastened a narrow 
table on top.ef the rock wall just above the 
feeding rock, The table was high enough 
to compel small animals, such as skunks, 
to exert themselves to reach the top. For 
their greater convenience, we placed a low 
chair, without arms, at each end. On the 
thble in front of ench chairowe nailed a 
small tin plate and filled it with tidbits of 
bread, meat, and frolt (pages 234, 235, and 
239). . 

Since there was scurcely room on top of 
the table for food and unimals wt the same 
time, it was easier for the guests to climb 
into a chair and ta eat with their paws on 
the edge than to stand on top. They soon 
discovered ancl adopted this better “sitting” 
pisition, Lesson number ane! 

Next, by placing cakes, candies, and 
fruits on the inside edges of the tin plates, 
we induced our pupils to eat the “main 
course” béfore indulging in dessert. And 
that wae the second lesson, 

When we used only the flat rock for 
feeding. no two animals (excepting mothers 
and their young) would eat together, even 
with their own Kine, After the table and 
chairs were installed, they gracually re- 
laxed inin sociability, Gener] comrade 
ship at the table was first instituted by 
un ¢passum and askunk (page 234), 


MOTHERS INTRODUCE THEIE BABIES 


Spring and summer months bring to Ws 
new miventures, Night after night differ- 
ent mothers introduce their babies to our 
table. As the babies crow older, they take 
it for granted that our cafeteria is their 
natural source of food supply, And they 
do not always wait until it is dark to come 
to Sstipper. 

Some of the young ones, unafraid of my 
silent approach, eat from my hand, but 
haby foxes are an exception. Without much 
effort | taught one litte skunk to sit up on 
his hind legs like a dog and eat chopped 
bacon, a sSkunk's delight. from a silver 
spoon (piuige 235). 

As the number of young animals has. in- 
creased, competition has spring up ameng 
them. They vie with one another to see 
which can be first to arrive at table and 
get the choicest morsels, This rivalry is 
so keen that some of them uctually wait 
on the wall as early as three o'clock in the 
afternoin, their eves on the kitchen door 
not fat away, an expectant expression on 
their faces. 
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RAMBLING AROUND THE ROOF OF 


BASTERN 


AMERICA 


By Leonarp C, Roy 


AZE-SHROUDED, the Great 


Smoky Mountains diminate the 


horizon of eastern Tennessee, 

“They look like clouds!" exclaimed my 
companion, whe had traveled nearly the 
Tength of the Appalachians but had not seen 
this, the highest mountain mass in the east- 
ern, United States. 

Visitors often are amazed to find such 
lofty, wild, and unspoiled mountains strad- 


dling the Tennessee-North Caroling State: 


line (map, paige 246). | 

In 1973, when public-spirtted men and 
wonten of the two States otganized to 
encompass soaring heights and plunging 
vallevs in a national park, even the nieun- 
taineers; grandchildren of pioneers who had 
braved the arrows of cunning Cherokees, 
had not explored the whole area. 

Adventurous hikers who did invade the 
mountains found the undergrowth so thick 


in places that they had to chop their way 


through it with an ax, 

A few naturalists and surveyors visited 
parts of the Smokies. Hunters sought their 
quarry amid the stately trees and dense 
cover that sheltered bears, deer, an! mumer- 
ous smaller animals, ond here and there a 
solitary fisherman whipped a woodlane 
stream for trout, 

Revenue officers occasionally tried to 
penetrate the wilderness, and lumbermen, 
with dynamite, axes, and saws, pushed their 
roads and tailrocds only a¢ far as the mst 
recent cutting, There were areas that few 
white men had Serr, 


ONCE & HABRIER' NOW A MAGNET 


to business men of eastern ‘Tennesser 
and western Natth Carolina, the Great 
Stinkies long were om trade barrier, Xo 
road heaped the rugged ridge along which 
the State line rambles far 7) miles, Com 
merce est and west mn thie latitude still 
moves around either end of the mountains, 
hut the “barrier” now is an asset as the 
Great Smoky Mountains National Park. 

A mountain woman told me that a few 
years age it took her more than a week to 
go to Kooxville and return to her cabin in 
the hills, She was 28 years old when she 
first visited the city. | 

In these days there was litthe neason for 
the mountaineer to leave the mountains, 


supplied the family meat platter, 


A few sheep supplied wool for clothing and 
the mountain woman was an adept spinner 
and weaver. 

When cows and oxen became useless and 
were dispatched, shoes were made of their 
hides. Bears, deer, and birds, brought 
down with frve-foot rifles or caught in traps, 
nin’ was preduced from sorghum (p. 244). 

Acorn patth, clinging to the steep moun- 
tain slopes, yielded meal for cormbread and. 
in many instances, for the powerful, water- 
white “cor licker” that was sold for cash, 
or traded for salt, coffee, and other articles. 


MATURE AT HER CHOIcEesT” 


Neatly all the land in the Great Smokie 
was privately owned when the park move- 
ment was initiated, Arrangements har to 
be imade for its purchase before the land 
could be turned over to the National Park 
Service for development. An intensive 
moneyv-raising campaign was planned, Tri- 
vate ‘subscriptions aggrecated St 000,000. 
Appropriations by the adjoining States 
brought the fund to $5,000,000. 

But this was only one-hall of the funds 
required. The campaigners for many 
months sought vainly for the other half, 
Then John 1, Rockefeller, Jr., announced 
that the Laura Spelman Rockefeller Me- 
mori would match dollar for dollar any 
money raised in the campayen. 

In 1924 Congress authorized the estuh- 
lishment of the Great Smoky Mountains 
Wational Park on condition that the cit 
zane of Tennessee anc North Carolina 
present 427,000 acres of aecepiable land 
incone solid tract, the acreage to be equally 
divided betwoen the two States. Obticinks 
whe had investigated were enthusiastic. 

“Nature if at ber choicest there,” 
regror bed 

Liewelopment of the area as a national 
playveround began, and today the thatusand 
resident families have shrunk to about four 
hundred. Some soilel their helclinws cut- 
right and moved out of the mountains: 
aume sold and took leases for terms of 
years; some took half the appraised value 
of their property and were given leases for 
the remainder of their lives; Only a few 
landholders have vel to come to an agree- 
ment with the Government, 
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area. Alany mountain folk, however, will 
live on in the same primitive manner all 
urine the borders of the Fark, adding 


“human interest” ta scenic beauty. 


For ive years now Goveroment agencies 
inder the supervision of the National Park 
service have been building roads and trails 
ond restock ine forests nel Sirens 

The work i¢ just begun: Only seventy 
miles of sichstkarian? roads, twenty-five 
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our national park system, not yet dedi- 
catecl, hos been attracting more visitors 


than any other af our 25 national parks. 
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Tennes- 
to Gat- 


moter highway from Knoxville, 
sce = gateway to the Great Smokies 
linburg, nestling in ihe foothills. 


The villate was net awakening. A few 


hikers and horeehack ritlere emerved from 
the Botels ant] roocdside cabins for a day's 
Autine on the trails. Afen burn oy rrearer| 


itt the Hills: drawn to the villace li Tisthors 
dullacs, hurried to their filling stations to 


catch the early mirning treacle 

Proprietors swune omen the doors of their 
curio and craft shops, displaying stocks of 
Liners, rugs, tapestries, fications init) judd 
hand-carved trays, jewelry and cimarette 
boxes and book encds—all made by native 
craftsmen, No one 4titredoon the bread 
acres of the Ft Bein Phi Settlement Scho 
which, since 1912, has been teachin 

aericilture, homemaking, and the 
R's to mountain children, 

Les than a mile beyond the village a 
white and preen sien announced the benunil- 
ary af the Grreat Smoky Mountains Na- 
tinnal Fark 
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Rrwhineg an elevation 6] 6.311 feel, Ute tr 
bevond, the highway forked {map, 
lH, We stopped anid peered through 
the diminishing haze. al steep, tree- 
blanketed slopes of Mount Le Conte anti 
Suratlind Niouwntain, whose 4ummit= were 
hidden in low-honeing clouks, 
1s we vaged op, entrancerl, al (he shar- 
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mountainver emerged from a roadside path, 
A cornmeal! straddling his right 
shoulder. 
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been permitted to remain temporarily ‘in 
the fark area: there are ahbandomed farms, 
erass-prown andl studded with youne trees 
that mot long hence will return hose 
putches to the forests. whence they came 


THE CHIMNAEYVS ARF THE SENTINELS OF 
TH, HIGHWAY 

The Chimneys, rurzed twin peaks, 
thickly torested. stand like sentinels, gunrd- 
ing the bridge which carries the highway 
actuas the West Prong (page 247). From 
the bridge all the way to Newfound Gap 
we were hemmed in by steep, wooder 
mountain siopes, unbroken excepl where 
a waterfall, too high above gs and too far 
away to be heard, gleamed in the sun like 

white Slken ribbon as 4 mountait stream 
went over o precipice townrd the noisy 





river cascading below 

At Newiound Gap along the State line 
the mountain ton has been excavated and 
Spice Prove Lor parking several hundred 
nitomoliles (nage 245) Here the ar- 
boreal wonderland that ts the ‘(reat 
Smokies epreatl before ws in beth States 

From this point the highway descends 
into North Carolina along the Ooonnalulter 
River, through the Oualla Indian Reserva- 
ton, toward Asheville and Bryson City, 
North Carolina gateways to the Park. 

In the pext few weeks cur travelz car- 
ried us across the “waistline” of the vast 
Park area, campietely around its circum- 
ference, and deep into the wild) interior 

Southwestward from the Gan, the Sky 
way, one of the hithest highways in the 
coOWniry, & taking shape, Lt hat been com- 
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i mzmians Dome, the lofit- 
lest peak in the Grreat Smokies, Uitinatiely 
it will wind forty miles over and around 
PRenLics along the State line until it reaches 
the western end of the Park, affording 
imijeing vistas of pimbled mountams and 
billowy valleys. Portions of the Skyway 








ae Oat already 6,500 feet wise rea level 
‘. | The eastern half of the [ark will remain 
a wilderness, except for a minimum of trails 
= and foothill rads for fire protection. A 
. erate path follows the State line, form- 
— Hie an imparted link tn the 2,000-mile Ap- 


ts hin Trail from Mame to Georrin 


lt is along the trails that the hiker meets 
Holated mountain families in their cabins, 
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a lonely cabin, Three sisters were paring 
apples, gathered from a few scraguly (ress 
that shaded their [4 meh. ‘Their Speech Wiks 
more modern than that of many mountain 
mople who had closer contact with “fur- 
riners” (a3 all qutsiders are called), he- , 
cause. untke some of their neighbors, they ~~ 
attended a low schoolhouse near by, 

In other respects, however, they were as 
independent as any mountain folk I saw. 
Then cabin was the crude, clay hininerd 
Lever LV ae, with metintain-made furniture 
and equipment. 

“We still weave our winter clothes, but 
tie bry his.” one al the ataters sani, Puri h- 
ing the blue denim apron that conmeeaied 
her ankles: 
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A FtIME-MADE MOUNTAIN: HUME 


— , se a, 


Everything 1 observed in and around (yee 
that cabin was home-made, except the 
denim, a bit of frayed newspaper attached 
to a swinging fly-chasing apparatus over 
the dining table, a few enamel cooking 
ubensils, o ry Hed’ fnr sonmedicinal cir'e- 
all, a mattock, and an ax. Their trundle 
beds, high-backed chairs, spinning wheel, 
and loom had been made by them father 
A quarter-century Of More aia, 

At another cabin in that nelghborhoud 
I found » hee fashioned from a piece of 
wagon spring picked up on A crPeriLe Len 
road, and a knife that had been hammered 
wut of a saw blade salvaged from the debris 
of an abandoned lumber camp, 

Sot lar rreith Crathinbinre Tite hit iTler- 
noon, | explored a narrow lane te.a cabin 


im & grove of trees surrounded by thelds 





af tall corn, sorghum, potaties, and beans, 
Under o spreading ovk near the cabin oa 
motuniigaineer was dosing, a smoke-hlack- 
ened conmceoh pipe hanginw. from his line 
A clear mountain brook, a few yards away, 
sane its perpetual lnaby 

(hur host awoke 45 We appro hed, His 
wife, thin anid stooped, also with pipe in 
mouth, emerged from the cabin oor ann 
bewak neal fer ws. 

“Ts vour land in the Park?" I asked the 
noun Liner 

The back piece of hit was, but J anid 

hit to the Gov’ mint,” he sald 








Did the Governinent pay a ood pe Ine? Plictigragel: tee “Tharninsdii, Lee 
Volable.” he replied _ | GIANT OF A FOREST I'RIMEVA! 
The mountameer acimtited that the = 
A Cues od Gores po foe tip tees. « Semi 


erowth of Gathnburg ane the Park visitors 


ier ; 2 were old when Sir Waiter Raicigh sect toot in 
had civen hint a morket for all the honey, 


hay Nirth Carotina. Many trunks: measure sit to seven 
com. chickens, ie) potas fa colic [Hb fect in cinmerter, with lowes! liranche 100 feet 


duce, vet he seemed not quite content. theve ground, Wellow lilissam: resemble tulipe 


£30 


ia ee oe ee + 


. 
"te 


: rl 


DEPT FINGERS WEAVE BASKETS 


Phirte-twe homdred Cherokee 
ern slopes of the Gren 
POnMHA 


Pb ii Bea 


[ suggested] that be might be like the 
Ssinoky mountiinesr who moved when a 
family setthen within ten miles of his cabs 
Nerause the newcomers were too close, He 
chuckled, as if in agreement. 





GOOD OLD MOUNTAIN RIFLES 


One momimg [ vistted a sumer colonisi 
at Gathnburg whose hobly was collecting 
motiniain rifle. He was enthusiastically 
fondling o newly purchase) five-foot flint- 
lock when a Treckled, red-haired mountain 
boy approached the cottave and handed 
him @ pencited invitation toa “shoot.” The 
nest promised “plenty of mountain music 
anil watermelon.” | was invited, ton. 

[ saw mountain bevys who had not 
reached their teens hitting the bull’s-eve 
With how Alex lenger than they were. tall 
rifles whose leaden bullets were larger thon 
tes | an mauntain men whe 
had passed thelr threescore and ten seldom 
mised a target, [owas convinced that had 
the National Park Service mot spread its 
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1,000-nrry Chaila Indian Reservation on the sevih 


Lhe iment cling th native rl the 


pues 


ite 
Purk 


Bal eclies 
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nrotective net over the mountains, the few 
remiinine wile animes would have 
fallen before the mountaineers’ deadly aim 

Between shots, mountain music filled the 
valley, Seme of the tullacd 1 hal beard 
others originally were brought from the Old 
World ly farly pioneers and haiwe been 
handled clown to the present peneration, 

‘Lard Thomas and Fair Blender.” ia folk 
STLet Al Eripleaniel, brane) back to the time 
of Chaucer, i alavorte. In the mountain 
cabin or-al a “music nkin “ m a Gren 
smoky village yan my hear 


“C) mother, () tother, come mde mer oa riddln 
Com crlille tt both im on 

Whether I shall poarre foir Elenaler, 

Chr frit the Grown girl fami 

The brown girl, abe hae biti and lind ' 


Far Ebentler, «he hee non 
Pherefore, deor child. tneder me consent, 
(ria brine the | 


"He doeseer| Alttiseli ta ecorlet 
Hie waiinr= al] in green 
And in every tewn that he mode throieh 


Thee ton 


aoa BT hime 


iam 
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C00. TRAIL AUILGERS USE ROCK STHATA TO ADVANTAGE 


t rt 4 we t | ‘i 
Comitruciion of the wel-plinned system of trails, that cross and tecros streams, skirt scenic 

pots, and itad to tookouts, often meguired hlasting throwel eolid rock. Tn addition tn the new 
1 1 = 7 eT = : a 

Miite-teot Proule the this ane, there are fundrecls of pile al pirimiljive, ungrac! teithe, knowns only 


Le ROU nee 


Many other verses describe the associne §4-joot clifi out of an arbor of purple rho- 
tions of Lord Thomas with “fair Elender’ docendron, beds of fame wealeas, oblox, 
and “the brown gurl.” ant galax, inspired is to carry on to the 

lees yatta summit. 

LRA DSTAND OF THE SMOKIES When at last we reached the ton, the 
Early one morning in late June several view amply rewarded us. In the distance 
row of 
burg with a capable guide te scale Mount) Clingtians Dome, which & fiet 40 feet 
Le Conte. “Grandstand of the Smokies” Jower than Mount Mitchell in the Black 
it is often called, for more people hove Mountams of North Carolina, the highest 
scanned the surrounding mountains {ram  metintain in @astern America 
1S Smit than Irom any othe pre if Feecy clouds hovered about the Lip apne 
ihe range, 


VHS ato a companion and 7 lett Gaatlin- rose the rounded, treecovered| 


z pees i Mount Guyot, the Sinokies second 
For a mile or more the tral was easy hi lithest penk : Mount Kephart, andl Afoun! 

Then, suddenly, tt seemed that it leaped  f ‘hepa nin, named in honor of Col, David C 

straight skyward. At times we found ouwr- Chanman of KRuooxville, Pennesee, recog- 

selves teachin fora tmger hold ina higher nixed father of the Great Smoky Moun- 

rock as ome reaches for the Upper Tune laine National Park 

of a ladles The ur-eray hase oF the Smokies, 
No mountaineer would permit his horse which gives them their name. swathed the 


to altempt that route Voship would! tran sunmints of more than 2 score of pecan bes: tbat 

injury or death, Only the glory of the nee over a mile above sea level (paces 246 
ie] SP re | he a Pa | ee, ae gee LiL tl ta5 

Rainbow Falls, its waters leaping over in pnd 247) 


232 

bgt ng a aged pert of the State line ridge 
called eeth resembles a bit of the 
Rockies in oh but, like all the Great 
Smoky Mountains, it is covered with the 
variegated green of trees ond shrubs. 
~ Mount Le Conte still is a grandstand, but 
many other peaks are hecoming more and 
more popular 4¢ new trails and highways 
are completed. The old Mount Le Conte 
trail is seldom used except by the hardy 
mountain climber who seeks to teat his 
strength and lungs, 

Four graded trails, each four feet wide, 
now lead to the summit. Engineers saw 
to it that one of them passed the famous 
Rainbow Falls and numerous cascades of 
Le Conte Creek os the route, o few miles 
longer than the old trail, winds up the 
slopes. | 

Climbers usually take two days: for the 
round trip from Gatlinburg to the top of 
Mount Le Conte, spending the night at the 
smmit in a tiny Ing village maintained 
under Park regulations by « concessionaire, 


HIG WEELS UN HICH CLIMBS 


The early riser on Le Conte may see the 
lifting of the clouds from sweeping, dew- 
drenched valleys and the gorgeous sunrise 
whee grandeur obéervers have proclaimed 
far pnd wite, Horses negotinte the new 
trails, and I even saw two feminine hikers 
who had climbed to the summit in high- 
heeled shoes, A single blister was their 
only cusunlty. 

Mountain climbing in midsummer fs hot 
andl strenuous sport, but in the Great 
Smokies the builders of the new trails have 
sucht casy grades, and thick foliage pro- 
vides cool shade, In some places the trails 
have been literally tunneleal out of the 
thicket. 

Cm a hot, humid day my companion and 
l set out for the suramit of Thunderhead, 
3,530 feet hich. When we alighted from 
our automobile where the trail began, old 
Sol dealt ue relentless blows. But less than 
a fumdred yards ahead we stepped tmto 
a verduce-framed path resembling a narrow 
wothic passageway in the crypt of an Cd 
World cathedral. 

Only the hushed thid of our footsteps 
on the soft, moist ground, the trickle of 
numerous springs, the rustle of millions of 
leaves, and the songs of the mountain birds 
broke the silence of thal forest alle. 

We found the top of ‘Thunderhead a 
‘hald”-—an area devoid of trees but sup 
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porting a healthy growth of knee-high jrass. 
As we stood on the sun-swept summit, we 
aaw three rainstorms pour their sh 
into the mountains of Tennessee to the 
north, and one inte those of North Curo- 
lina to the south, Thunder roared all 
about os, but not a drop of tain fell on 
Thunderhead. 

To see the Grent Smokies from Hein- 
toga Bald, in North Caroling, we motored 
dlong the bed of an aobandoned logging 
railfond. Heintooga rivals Mount Le Conte 
in spectacular mountain views, for, as far 
as we could ser, mountains doared aid 
tumbled—mountiins in howe, mountains in 
clowds, 

‘unoramas of the Great Smoky heights: 
are ever changing, On a trail one alter- 
noon T stopped te rest. Greentirier Pin- 
hack, topped by a fire tower, loomed in the 
distance, shichkied only by a slight haze, 

In. ten minutes feecy clouds had hid- 
den its summit, and then lifted to leave the: 
crest again clearly silhowetted against the 
sky: Spectacular is the view when 


shade canyonlike valleys: and shatlows af 


tiny clouds chase one another on the 
Sweeping slopes above the glens. 

(ne of the first known white men to 
study the wonders of the Great Smoky 
Mountains was « botanist, William Har- 
tram, of Philadelphia, who climbed among 
these heights about the time putriots In 
Independence Hall signed the Lysclaration 
of Independence. After him came other 
botanists who have found the mountains 
their paradise, one of the lorgest und last 
vestige: of the native forest that swathed 
the hills anil valleve of colonial America. 


A CENSUS OF WILD PLOWERS 


So odiversited are the wild flowers of 
the Great Smokies that visitors irom many 
sections of the country find species that 
grow obundontly in their telds anil woodl- 
lands among others that are rare to them. 
Twenty-twe orchids find a natural habitat 
i these rogged and well-wutered moun- 
tains: there are 40 kinds of lies; 7 of 
trilliume; 22 of violets, and § af mapnalias, 

The nutive: wild orchids, while not sa 
large os the more familiar cultivated spe- 
cies, have all the exquisite form and dainty 
coloring of their “civilized” cowsing. Like 
many other plant families in the Smotdies, 
the orchids are found threughout a long 
blossoming season, (Certain species make 
t bold debut in the very carly spring; 
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This black hear, about echt months old and weighing 
mecuring honey on a 
repeat nectirnal vista, lot ihe brass peualls 
Poo glow amd cluney to keeo oof of rifle miner, the bea were rapidly lw 
| ftapped hunting in th 


captured by Elkmont C.C.C. boys by 


Lhe) carpeers 


cnming extinct when the Park Seevic 


others appear reluctant ta yield sway to 


chilly Lucire. 

Ferms range from the nest delicate; with 
lacy fromlis, to the most hardy type 
There are lush carpets of mysses and Ii- 
Many yarietices, and bounced «| 
Mush pee her TUL Species rane 
from almost microscopic sizis to the laurie 


nnd showy varieties, many of which are 


Chenks th] 


pried éciibless. 

loré than 1,500 species of plunis, 
ehrubs, pnd flowering trees binssom before 
the first day of June, Rarely in ny wat- 





F RaTAT 


NATIONAL GEOGRAPHIC MAGAZINE 


derinzcs did | kee 
that AWa- 
had not 
clothed with 
tree. shrub, grass, 
or al) three. Scars 
leit by man’s a- 
saults are s00n 
obliterated by a 
blanket of ver- 
cure. 

Here the ca- 
tawha rhodocden- 
aran & at tts 
best. In tate fure 
and July, its 
white anc purple 
hina: cover 


aes 
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ture 
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trails and 
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taineers call rho- 
dodendron ani 
laurel thickets 
“aiteKs nd 
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hat 
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hve hundred 
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Lun to anether, (in the way he was trapped 
in the Hugerine Hell area a hit 
ecvernl dave to hind he way out. Alou 
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euch colorful names as Devils Tater Patch, 
ews Courthouse, Woolly And 
Hreakneck Ridge 

The Brushy Alfountain Trail in August 
revenlen! to us that the floral display of 
the foreat Smoky Alountaims does mot re- 


all ats beauties for spring ane fall 
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turkeys occur and ruffed grouse are 
20 species if ntanimals i 
Gireal Smokies, 23 


And 150 specpes of birds: 


Species Of Pept kes. 


Hits PAKRCE FROM: Fact TH) WEES 


Hird life here is unexcelled by that oof 
any other inland forest aren. On the trail 
to Thunderhead) we saw a golden eogle ond 
hear its shrill ell as it soared high alvve 
the crest of the mountain, Alony of the 
larger members i the hawk. family nest in 
the (reat Simokies, “The raven is mot un 
the tecttireasted uthatch, 
brown creeper, winter wren, black-canped 

Carolina junc, and 
woodpecker are offen seen ad heard mn the 


Hobewhites infvabit the cues sud 


common arc 


chiki ee nileated 
forest 
rrossy byalits 

The evening before we leit the minntains 
we stopped af & mudside ton a 


few ei 


dred yarde from the Mark boundary near 
Gathinhure , native af the mountams 
when we fal met io few daws before, tse 
me Where we had been in the hills. I 
cles ribed LAL Woes 

You.nin't seen nuthin’ vit.” he said, anc 
then entered inte -wivid descriptions of his 
pel areas im the mountuains 

Wnother native of the hills heard tv in 
formant expounding the merits of this mand 
that jres ond, in ma Jowces Hut Lined 
the arens he thought | should see. <A third 
Bren Ei De chim LSS nd 


' yi 
. 


(VERA AAMER U1 


MOUNTAIN PLACES 


Hugwins Hell, Charlies Bunion, Mollie 
Butt, The Sawteeth, Fichting (reek Gap, 
Bill Head, Phe Juenpot on Alount Bee 
hart, False Gap, Camel Hump Roots, (te 
Gluck, Rocky Spur, Rough Creek, Sliry 
Hie, and scores of other oddly-named snd 


ailated area. ae well as well-Krewn Speuts 


lite 


in the Great Smokies, were mentioned! ina 
half howe of torrid: arzument, 

I learned that some of the queer nanes 
in the Great Smokies originated from char- 
acteristics of the ares to which they ap- 
plied ; others from chiince remarks of 
natives ood visitors, 

Bote Mountain was so name! because a 
mountiineer, on entering a meeting called 
to decide which of two ridges a new moun- 
tain rowd shyuld follow, broke « Ue vote 
by exclaiming, “T bote for yonder ridge.” 
The ridge he “boted" for is Bole Mown- 
falni the one ignored thenceforth was 
Defeat Ridge. 

Fighting Creek Gap got its name as a 
result of a quarrel over the location of a 
school. | 

(hares Kunien commemorates a Great 
Smoky guide named Charlie, who, while 
conducting a party near the peak, compared 
it with his: pedal aiitiction. 

The persistent pull of the verdant beauty, 
the trout streams, the trails and highways, 
and the native highlaniders have been im- 
portant faetars in the annually increasing 
guest listof the Great Smokies. Geography 
ale plays its part in the mountains’ popu- 
larity. Newiound Gap, newr the center of 
the Park, is within 24 hotrs, by highway 
uf rain, of more than half the popula. 
tion of the Winther) States. 


‘ANT WHNTS NORTH AXT West?” 


ring aotomobiles from every State 
in a i pred Alaska, entered the 
Park area, carrying the bulk of more than 
650.000 ‘WTSTLSEA: Lanisville, Cincinnati, 
Atlinta, Hirminghum, and Kaleigh all 
lie within 200 miles” radius of the moun- 
fins. 

An enthusiastic Park offteta) reeled off 
the information that within 600. miles are 
st. Lauis, Chicaga, Milwaukee, Detroit, 
Cleveland, Pitsbureh, Philadelphia, Bal- 


timore, Washington, Norfolk, Richmond, 
Memphis, Buffalo, and New Orleans. Anil 


we walled for him to conclude his lat, Hke 
ov train manounecer, with the familiar “All 
aboard!” 

The propose Blue Rice Parkway, link- 
ing the Shenandoah National Park and the 
Creat Smoky Mountains National Park, 
will be a eolorful corridor tu the Great 
Smokies from the north, joining it with 
sich scenic areas. in North (Caroling is 
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Blowing Rock, Grandfather Mountain, 
Linville ‘Falls and Gorge, Litth Switzer. 
land, Mount Mitchell, Greut Cragey 
Moun tains, anc Big Piseah Mountain. 

Hoth ‘Tennessee and North Carolina 
have provided modern highways, skirting 
the Park area, 

The Nantuhala River in North Carolina 
flows through a gorge fomeus for its spec- 
tacular yistas, Lake Santeetlah, with 83 
miles of shore Hine, winds amony the hills 
close to the southern boundary of the Park. 
Formed by the impounding af clear mown- 
tain waters by the 240-foot Santeetluh 
Dam, it has the attractiveness of a nwtiral 


lake, 


WHERE THE CHEMOKEES AniDE 


Carved out of the North Carolina side 
“hs the Great Smoky Mountains, adjoining 
the Park. is the 63,000-acre Qualla Indian 
Reservation where nearly 3200 members 
of the Eastern Bind af the Cherokee Na- 
tion of Indians make their homes. Many 
of the tribesmen live in calins on the lines 
in mitch the same manner as the white 
mountamecrs in the fark area i pages. 250 
anil 2641. 

The native Indian costume is seldom 
seen in the Reservation, We saw two In- 
dian women walking along a Reservation 
road, ‘Pheir long, tlowing skirts und any 
kerchiefs resembled thee of gypsies, One 
squaw had her papoose astride her back. 
Indian fashion. 

ln early Ovtober the Cherokees hold 
their harvest festival, when they display 
products of agriculture, arts and crafts, 
aod: pertorm ceremonial dances and native 
athletic feats before thousands of visitors, 
who travel long distances to witness the 
spectacle. “The [nehaars still are expert with 
the bow andl arrow andl the blowgun. 

At no season of the year is the Great 
Smoky Mountains National Mark likely to 
he closed to visitors, said Major J. Rass 
Eakin, its superintendent, 

“This will be an all-yrar-round park, be- 
cause.” he explained, "we do not anticipate 
any time during the vear when we shall be 
unable to keep our reads free of snow.” 

In view of the growing hegira to Florida 
and ether southern States for winter va- 
cations, the Great Smoky Mountains Na- 
Hional Park promises to have = visitors’ 
register well filled every month of the year, 
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_THEN SHE BOUGHT A PLYMOUTH, TOO! 












Pre tars 
rter® 













' 
. A i 
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“TAHE FIRST TIME RODE in my 
iT has rte rela uth, saya 
Mrs. Willian potamford, 
Conn., “I mnew #38 wanted ome, toc, 
The gacunecties at so roumy... the 
seats are like casy choira...it's 50 
easy to dnve that " newer tire, 

“And, since intenor decorating 
ise practical hobby of mine, [ am 
quite in love with the besuty rf 


this new Plymouth... both inside 


[af le Ti eaeels te ce es 
to idrive ani bende, | neeor get 
treed driving ii” 


ard eet And it's amazinigivy mo: EASY Priced with 
nomcel to operate. Above all, | T0 BUY: ethe lowest 
fecl secure... with the Safcty-Stee! - 23 a manth buys a new 
le aiid beaches Bes st sist i! Ply maarbat he: The Commercial 


a Crecie Conrpany has mande avail- 

c ok at All The m+ agble to all Chrysler, Dodge and 

priced core. drive th pnd De Seto dealeri terns that make 
nn iLeneracine MM: 7 itisso nin: Plymouth easy to boy. 
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MODERN PREMIUM OIL IS 


distilled 


There vite fro ways to make motor ol— 

‘One is bey blending. 

The other, by duralinyg. 

Dentilled orl is first turned from the crude oil inte a vapor, 
then condensed into pure, clean oil. Larry mipurtties, so 


harmful to your motor, are lefe behind, because they 
do not distill, 


Many premium-priced oils, however, are only partly 
distill led. They are partly blended in onder to give ‘them 
“body.” Havoline is 100% distilled, Every drop of 
Havoline is hree vaporized. Nothing is added to Hlavoline, 


The any alist bh matoar oil, nationally distrib- 
uted, that is 100% distilled m all prides. 

Buy Havoline! It keeps your engine clean. Te dase mat 
form the hard carbon that costs you so much to remove. 


Indian Refining Company, Indianapolis. Athliated with 
The Texas Company. 
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T. serve the man who desires the safest tire 
money can buy, Goodyear a sionedly bul: this 
<< stunning new Double Eagle Airwheel™ fo pine 
woe mel = = Suberiative Protection agamst fhe npos! extreme fire 
bazards! And to prove it does just that we pit- 
sit ea ted it aginst the cwo most relentiess enemics 
of tires—spees and Seat—on Urah's Bonneville 


Sale Flats, the world's fustest speedway. 


In that devil's bowl of white-hot salt, sizzling 
at 130°F., vereran test drivers raced scores of 
these new (Lifes Al fon Passtnee f-¢ ar-specdds, 
week after week. Long aiter other tires weak- 
ened of “burned out”, Double Eagles kept on 
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Yer, with all 0s extra protection, this mag- 


EIGH 


nbd nificent tire costs surprisingly little: extra —«# 
precious fithle fhef divs Vs tres y depen Prin el 
Remember, ig mission, like that of the new 
Goodyear Life Guard I ule, is Hot [0 S1VE 


money but to save life. 
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"MORE PEOPLE RIDE ON GOODYEAR TIRES 
THAN ON ANY OTHER KIND 
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. two months from now? You Il be and nights: to the boilliance of an Italian 
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wise to prime yoursell a Southey Acute Line vease] in tull dre 
eer TI t t 
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And remember; on/y on the Southern Moute we ship Rom nel amore leisurely -vovace 
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can you enjoy Lado Deck hfe. And only on the 


| , tovchine as many asnine porta, an the remod 
Southern Route can you travel First Class 


ded Vulcania or Saturnia. ©n any vessel of 
In-Pall....in Winter all through the year the fve—1000 tiles or-more of added-cruis 
.. the Lido Route 1 the open-ar route ing east ot (ibraltar at no added cost! 
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THIS PICTURE WAS MADE WITH AGFA FILM 


—— = AGFA PLENACHROME FILM often represents 

A the difference between on outstanding 
photographic achievement and “just another 
snupehotl’ Its extra margin of quality is a 
definite help toward best possible results 
under any conditions, And every roll imsold 
with the guarantee of “Pictures that satisfy 
or anew roll free.” Made by Agfa Anzeo Cor- 
porution in Binghamton, MN. Y¥. 


BRING HOME 
YOUR VACATION 


in Low-cost 
¢ 





WIT! 
YOUR 






® Bring your vaestion home again—in - 
full eolor movies! It's easy to do, the | 
Filmo 8 way. This smallest and finest 

of movie comers fits into the palm af a 
your hand—an! whot pow see, you pet Pt 
nees either black-and-white of the mew 
low-cost color fim. Se-simople to we that 








i child can make theater quality movies. - 
Fast F 2.5 color-corrected lens. Hiult-in 
exposure calculator. Mail the coupon # 
today for your copy.of “How to Make 3 
Inexpensive Personal Movies.’ It's free! oe 


RELL & HOWELL COMPANY 


Chicago - New York - Hollywood - London [gif 
Boor f0 eetord She pea bere eet ite ad 
eae ie “ed te hin ih one ae] i ff = 
Peiferr fale’ uy Aide a patel mame J ex 


r--------------E- 


Brow Howe. (Gosrast 
| 04 Larchosct Ave, Chirage 
Medes tai! mie fo fai uf “Tliow ta Mahe Picea prt:com © ee [er 
ema] Afwvin” 


“TRAVEL 
LIGHT” ¢' 
bul take Bo 





“ous 


evehy thing. fo SOneSE 


Traveling light with Wheary ==, 


= 
ee a 
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eee 


{--, 


aoeen't mean leaving things H. 
behind, Wheary Air: Motil Lug- 
gage, built like an lane, 
amaringly combines lightness 
with strength—and with 
plenned carrying capacity, 
in soratt, matched sots— 
“Wardrola the trunk that 
rolls open, “Wardrotatte, © and 
the “Aviator” or “Aviatris’"— 
Whoary provides a place for 
Pel eog Wheary Truns 
» Hocioe, Wis, 


by W HEARY 


» Send for bookiet,. “What To Take ond 
To How To Pack i." 


LIGHTNESS WITH STRENGTH 





You i be brighter and more alert... 
vou ll be cooler these warm afternoons 
»« you make your Linch a bowl of 
Kelloge’s Corn Flakes in nulk. or cream. 
These full 
of nowrishinent, easy to digest. 
Made by KRellage in Battle Creek, Sold 


a rial Srry incl very ual JE TIC. 


Nothing takes the place of 


criap, delivinus flakes are 





Waite A CHECK 


EACH MONTH FOR 
THE FUTURE 


Why reeve daly i found utind for comicnet and 
ecurity in later yours by writir ra a check cach 
cicth fog thee hate aos. yi pay che wal bills? 


Toa hele retin cl yOu PO set Ashe people 


amounts for the future, a Regular Po irchase 
Plan has been inaugurated by the Diviiion uf 
Serie Bones of the Linited Seases Treasury. 
Tiruis oe Prt ie § thar you Tay wos cheney tthe 
Lreasupre? ot the Uaited States to Mma you 
Mmemorindum statement each week, cach 
Thon, of fF Oo the f regular tterwal 5, 2 Feu 
may ¢ Lew _ EDE ihe pur hice of WLS Pear ibs 
ef dew peat di denominatpons. The Regular 
Put aie Pian order forms will be forwarle d 
io you Bpon rece ne gt the a pot below cet 
Lipa Feypoese . 


Youn start today to free your furute of 
many. finarcil wornes through ‘this syatematic 
rus ce of Unined Suites Savings Bonds. 
These hana, if hel i) hi J cea Wealiy reruns 
VOLE LrVvestinierte by ooe-tind, Savings Bond 
ia he redicom xl in cas ch af any time witer 6 
days (rom 1eeic uate, in whi he og in pet, 
The bonds ringe in coer from: $14.75 to $750 





| be - Hu! fon § COUCRE SLUCEOCAL Ae 
i hed ee PERCHES BTM anhowd fit ptorided fie oy fu mii! [nike 





Pot the results of monthly purchases of bonds spc eesti Linited States Savings oo mectin Savings Homde. If bed for 
see the tabulation set forth below, Aaitiais wd reuular uaterval LO peers they add $f to every £2 





“THE BASIS OF A SECURE FUTURE || - Too ORDER ER BY MAIL] 


bowehe ar TREASURES CF THE UNITED STATES 


i - hm ee | a E - Ss " ' 4 i 
the ‘face valnes af United Seaxet Savitus Bonds, SEPARTRGMT kGd: WASMINOTOH. B.C 


a ee : = a eee mL) : ae FTLeru " 1 bus 

regular coterwale aod mint het prt. ro Seetieiry, "Hi Ge : 
Le ee rH ee ee al r] L, = mr a te = Lar That aeet if 
os = a, ia F ret = to | Pcs ile | 2 Ce gecbe TT RPE PEELEE © Pe Rae) a) | ii 1 on ae ’ 
aTeSs wl 14 r= 2 Ecrval fe Ee hi a! 68 ‘sea, Teo) Poa Ot mM lan ote 1} Font [ot a Li met rat j nil MPHO GLa bebe 


te Be : i. } 
HClEVve LE ies ! 
' | fen) me the follawing bonda for which | encise cee, 
bent 


cath muons at dhe tate of $75 per month. Likewise— $500 |!.&. Savings Bonidear $375.00 4 


For cxazole. a $2 denomination bond: (pteecna peice 918,75) refi, 2 ooer wet 
mutha! pa humor (oF 12h) ce months FELELE, pula Sea 
cach hend ja held to meaturey, fs eo ownerniup of 33,084), ||| S25 1.5. Savings Bondsat SLB.735 9 
qgaiurcy value, of thes bonds, parshle during the follwing | S50 U1. 5. Savings Bonhar $37.50 5 
tem Fears Ep thie United Stores Guveriinent On me Orit day al S100 lL. 5 Savina Rona at a75,00 § 

& 

Aut fom) invent Pavuble mach moh $1000 U5. Savings NoadssrS 750.00 Bin: | 

each moni foe Maturity value Eee f 2d) apiapmedue Lacon degre 

Ba) erverraedas fo L200) terete tng in i years 


i b= TL —— 


$37.50 $6,000 $56 nor ner th 
75.00 12,000 100 eed i 
93.75 15,000 i275.” i | | 
187.50 30,000 20 “ “ Cin Sins 
375.00 60,000 BOD. |” 4 | ake all Cieck hie co the Trees of the United Sears 


[ia Tia. 


YOU MAY PURCHASE AT FPOST OFFICES OF GRDER DIRECT BY. MAIL 








Pal Sa 1 Pe 


CALIFORNIA 
Bewerly Hills 


avariy ale Metal iit Miicieilem= Wil ipa igeilet 
mit Eee -_F ull [hss eta de fray Diitisjipe o- frean. Le | 
Angles. Peaturing a Chee, Pew ati] Cheese doen! Fiens 


Lake Arrowhead 


Letge B Teaver Up Take aire fr heemieti ful 
biiclete aebticing , | iF te feraiches. Lior 4 eee 
ae kin. Pint arietitartiedetinw, Write ter jroodiat. 


Les Angeles 
Te Senha dade, Tents sore Dayan 


hi heer of Or; A Sorte. Pliinge, Moat. Tire 
Lrehigtel Losey far Deunetigy burr pean, GLa wy 








COLORADO 
Colorado Sarings 


The Bhrmathmaar et feet ef Mh ita Lrinhe 
Tht ff reel Bulete—ooilet @f eecinl ol ecuurte 
eciiviee ie die Wee, Vlaekler wi Penge. 





DISTRICT OF COLUMBIA 
Wathington 
Hav Aalamia Hides 


Fiore af 166) emt i 


- xe fey te Wilt 
Dee het 2 aceite |r 


Bn Hii a hetinkne | mreeleeer, dot. Wb ay 
Hotel Martinilipie - |) |) tert wf Mi.  Uhreetly 
pectee Foon Netmnesa! Cievaregdiie Society Sew ai] 


Bice tl 


The Raisigh Metal. ficome Penn 
Raeet, litt, (ledou 
BT ele tal alae 


amr Pi etl) hes. Forogiense. Pru i. 


ioe fren nee 
MHHnG alr cite tira. Finis 
Ll sin, roo, EO 





IMLIN GIS 


Chicago 


Letene Hotel, berenert in Feiewd lines Sear 
weer y Chg acd le ct Medien Be Doce") oe he 
fear, Grist ra | foi —~reeeonoile Tabee 


= 





MAINE 
Bar Harbor 


Me fl Pion. Qhetheilcig beatiful 
EMGr & lier Lit ir finhel san thai une | Ai fmf UT 
Ades te Arndiliy feeble | Park. Uish privdegne 


Poland Spring 


i oj t del Wed 





Poland Spring House 
Achille pall eeuree, bathing. hosatiee 
ely riding flehine, Lidightfoul thoaic 
Hiet man Titus far it birt Alm 
Hwietou Hier, fimo sitee Waskiiz- 
tert e Pime Home af Pali Wairre— 
Natural ane) (lu Sinle aerwril fii linet es 
mw Clarif Hurt. Era Ithecker & Bena, 
Per, Pad Spel, Mun lait. New York 
Ofine, 14a fth Are bhi The 


SEOGRAPHIC 


WAS Ee Ss ec T 





MASSACHUSETTS _ 


Restor 


Tie Cinideg-Pinae Perr ieertifel) 0 eiley Squurr 
Pefahe ier Pet en diate Pri PAU; Srtoes 
Gate Ge Arber L. Nien, Mureging Uhrevtit 





MIN MESOTA 


hdinncapalis 

Cartila Hebel. Uiiiiilgioa tm MWibeeeia's [1 fi 
Lebue Pegi Larger Pintel te the - Sturciwiat 
Beti-waiet init. tharigivd Hile 1 hy 





MEW HAMPSHIRE 
Hanover 


Hanover fam af Druitt {olla Fripetts pif, 
teen! fereetion. Centro fer White Binieriein, 
Goreers Mwerelees. Cpe oe per. Deed Nel hiL, 


Jefferson 
Wiaikbak Heteh Le tlie While Miijs2ztc= A =] 


SeTunine| Pusertuler ef eoespe lar hinipeaa ts uli 
liek: Gall, Big, Poi. Eeeibent dishes 


Lake Sunapee 
Grantiden Hate. Froent: hese an gulf coor, 


fen fre etehhes, nd) iter eperte. mite ute fic, ae r- 
Reh. faa Ang per ces. iets Cliertiet 


White Mountains—Pike 

Lake Tartietunm Dhol, (= ifferert- § 
Fate. Blade enti clea) [ip ere pie. 
i celles of teal, Diller es betel 


28 sett a 
AL] inept 
Decwirt. 





NEW JERSEY 


Avilantic City 
The Omihaesmeriar, Wright Avenme ool the 


ee tS ee Lh Atierite ah) Eerepnat jilone 
Willie Baenilten, Momaging (Mrentur 


Ocean City 

The Plenders. [iereette on peaceiwaikh. Aeeerisan 
Paik Lee Waker Ser termed ier rehld, Eel mere ees 
ute. June So to Be pt. WL. Da A Bees, Bilger, 


Princeton 


Fhe Pvtedeten lien. Felice orl? cee ed foenil- 
tide Cedlegn | Apne ile LAS oe. Pte Pip 
pally a in. Gaye ed ae! Shoei, Shee 





MEW MEXICO 


Santa Fe 


Maciende de Leo Cerro, Picts pol 
renen nnn fniGen DUD ML, aT mal Weel Liat Pui, 
damn! Eounteh viliegen | Chet al] gem, Phiseke feet 





All hotels listed on thir page will 
welcome your request flor deserip- 
live literature . . . . . Write early, 
and when writing “Mention THE 
Geogr arHic — lt Identifies You." 
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NEW YORK 





Albany 
Be Witt Clintem. A Mevtt Bistul, Meow, will mp 


feited, Paes (Cnpetel Fark, Seder meaian nite 
tht? Ervin. Cem, @e ll Hee Pi ebb 


New York City 
Garbrran-Misga, bie ew phrerrices bite eed links 
[ray 4 ‘wtittal Park ef eth fee. “Tieser pee free ft 
sing, Bo dontie, Cietinental birial fant buetadhet 
The Fines. Mew Vink IS Avene, dueling 
Tinto! Pack. ingly Brome fron 1) Pionlile fren 
BES ie |p (ram | cE Ffenry A. Dae, Preedilaint 





The Waldorf-Astoria 
Panmns feene of New Vierk 
Wellin = nerhvitien cow 


Hieitig£ itl 
Pilene tis 


ie City’s leportat wed lolerestlig 
raters Hiicle pees Ba, £5. ST 
danbis i, FG, Various reatay 
fants with comprehensive range of 
Prices aid type if aefvler Liork Ave 
fide, dith to fdith Sirsef, Sew York 


Beta! Wealever. Tin =trewt, 
Thies Sith svurwng Pall 
Chali GF 


Vyicad EF nif Ara Tike... 
¥ ry. Frigtiobte. Bhecglw, i 
Cilies Wis, Sper! Memmthty lutee 





NORTH CAROLINA 
(reat Smoky Mountains—Aaheville 


Matter Pork Aeiel. Five @beeleti il? eres 
Boh stamtun jets le wert: entrance tn Chal 
ria Hatin!) Pape A Eee Hoel 


The Manet gad Cetiages l= beantifrl 
Alermorie Pape Tee formed golf mrss Sith 
Emingirs Abbart Melita, Praortotur 





VERMONT 
a L bree 


“» Cola Spring Chak. Pagch Efe) fierewt 
ate” tone beh, ert) saben idifing., Tenia 
TL, A fiers 


nil ale May te New, Deicaklen 
WEST VIRGINIA 





White Sulphur Springs 
The Greembrbnd ord Cor mm, bigs up ips ee ol 


ilepyanies, Workt-famice shi- pear ope sil reanet 
nar rhe eed) [oe sini hii £.. WL. Juror 


Canada 





QUEBEC 


Mentreal 
The Rite Cuttten .... Patned for tte eerie, 


ere feat veethrictiva ‘albert Laci) esi 
PTs gt fers ot 


























aA BLOW-our * 
_ CAR ocr OF conrna ‘ 
- Ys — 


L ae 


SILVERTOWNS ARE THE ONLY TIRES 
WITH THE LIFE- SAVER | GOLDEN PLY 


Woman Driver: “A! re. 
nomber, Chhcer, 1s hearing a 
BAS! Then the carran crary, 
[| goess I'm lucky if wasn't 
More serious,” 

Officers )'l!) sav vou are oe 
you know that thausads are 


killed or injured i in bl lcv'=4 pull 


scoldents every year! 


Your brakes and 

ing pear may be in perfect 
shape—bur could they bold 
you on the road if a whirling 


VWOur steer 


tire suddenly blew our? The 


law of overages is all against 
rm propels 


YOU, Uhitss You 


pronected 


Coodri ch Safety YE OMIWLs 


hve SOMcthioe no OF her ture 


oodtich 8 AFE rT i Silvertown 





the 


ihe Life 


This 4 grmuir 


in the wea 
Saver tac ae aes 
ing Goodrich invention ‘is a 
layer of special rubber anil 
full-loating cords, scientif- 
colly treated to resist hear gen 
iipude Loe tire by today s 
Hy rez catkespe its 
ler Pls keey m4 riubis 
her and fabric irom senarating 
=kKeeps blisters trom forming, 
Amd when you preve nt the 
blister, you prevent the high- 
apecd ble 

lan’ cit better to be sefe thon 
f seal your Goodrich 
iiaher expr mM Your .ar 
set cl old eo Ply Salverrnowrs, 
Pbey cu sei sei i Penny Stare cake. 
ater dantard fre 


fratcad 
high specats, 
beat the Cradle! 


ALL, 


- eae 
With fo 






(wear CAUSES BLOW: OUTS. 
\ PREVENT THOSE 





| BLOW- OUTS WITH THIS | 
\ HEAT-RESISTING 
| GOLDEN PLY 





With Life-Saver Golden Ply Blow-Out Protection 


The National Geographic Directory 


of Colleges, 


Schools and Camps 





Girls’ Schools 


——_ NS 
— ee el 


ABBOT ACADEMY 


Gsirls’ Schools 


GARDNER SCHOOL 


if GAG Mew (ekgiem! town. Geteral oni] | 24 Caer Sir ere, Mew Tice, Poewilent ghd day 
mil lege re peraliey Mirna) Biting Tanilip, Art, | eeheeol Per pila. Accreeiitedk Elemente, Cildeor 
Mv Udact, ua bie ape seating Mme eng. | Pepetiier, Aeeretarte) eee! denis f tl beourek be 
107 Lh Cyr i. vated, ee Registrar, 1G ran Tr a rine Ari Dre nimeet i, Fae cle 


ili a ee 


THE A ANNA HEAD SCHOOL 


ipa eT.) Aerrnbtiod (Gatlage-perparsdiery nel 2 
Wir Sechedeal, A wt rier ites, Tree Taira. feels tin @ 
Peat poe. Gomer tefl hi pel pee) feedlags 
feet. Asim Mary E. Wilawa, ML. L.G,, 
Pri 2549 Chatimiiy Wary, Horheley CO dditarnon. 


2 =e 


ANNIE WRIGHT SEMINARY @ 


Chie Sonat, far pivianaf alla Finglas) |i 

Acct ifael (elbepe Preparrutican gy met dh RUE 
Pen Se OV ted eet Dee iil frome and 
Beta ctVittw lees! Sanblie Eqperted: Wiheon, Prin- 
olpal, G2 2h Mi. Ta Ai. Tiicoere ive.T Facmnn, Waal. o 


ARLINGTON HALL 29% Si 
Bae heat]. PVE ies Aesth a ork, Et ieetlatt rrejale: ayia 


Lau ie ea = 


(GREENBRIER COLLEGE '= = 


Ent FOUung 

i eri inate Acetriuee C ile Hee] Tire gekbesiey Panisiiteel 

Lets. Un tie Aislin: Ant, Mins. Drone An, 

ah Ath om, Pirerts| Training ale rnd fire 

jir=at dormilit eg ay Frenah WW. Vivettreon, 
ure HM, Lowisbner Ee , W Wa, 


GULF PARK Cé 


Fort ami. Accra! Peer 
daminr ijulles of tle eterno 





Se ee Se om 








te ckeeta. Firion bill. 18 memiee Sao White | of Ageerion. Alee peer college 
The nan HIE binhDiige, Wiegers wield cuempim. | propery oouree, Mosie ert, 


AM aperte—riding, Corre fartherlin, Ma, Pps, 
Ben Frestlin Gta. fas A, Wookingiem, 2, Cc. | 


ee fe Po OF 


MISS BEARD'S SCHOOL 


Ceiiehed Preperutian. Noah, Art, Cetin, 
Ime Feenenice. Varied Eqporve Luele 6. Beard, 
Heedeistrees, Baw 80, On Orange. nade tear dol 


BIRMINGHAM — 


thie Bnd ttn a, lime 
fennel, etfieeberpslili. fin 
eitirpesnntit feqarehln io oii 
develuprment of hesiif: anal 
sirong choreter. Park- line 
eomrgen cl mend. teepiaa! bent. 
iitsg. aelt woter operte. New 
freah water piel Diineliig 
ulin pabraiiygp, (oadehini, 


ocean C. Con, Preidend 





Fou girie Gr peer, 9) sere —Central - Futens, | I a mrt, . 
Antal Preeti. ruling. Aerriited onliegee pepe Bea Ny, deol » Mien 
trate, tienen! course Ant, Budi, Peerwdariol 

Drenuitaes, Early cen bbe.” (reheat ee a et it Ma 


T. C. Grinr, HHrecter, Bin 26, Bic tian, Pe. Ne i ee a ee 


THE BISHOP'S SCHOOL GUNSTON HALL 


Farincor aL linnrding eed dor aches). Joepporatere | Preperetery, Collegiate Departeoestia. 
bit all Collegen. Asse Litersniiiote Credes Att, | Drumiuties, iim Esonaaniev, Beervturial. 
Miele, Loraeetics. Modern mynipnent. Chota) feel, Mere Ll. OMldersieves, More i, Kerr, 
apie Carnitine Geely Cumnios, 4.8., Vamaar, | l'rorelpele. 
anieeatrens, ex em ch, Lo = iniin, Call, 


THE DANA HALL SCHOOLS _ 


Tosa cee Fer pegeg pire from eight $0 fometeen | Mean Hostess. Thareaph caliege prepuretine. Fumie 
reere, hae El ed eg Aire jnita Lory aid Cen | Cdr coors with ptadtabresd. Secretarial ectte 
ennl Cafes. Fink ff ae Aimine Deliege. Musgie, i afte, att PF Seeet Wem THuteetunkInp. . Mise 

det. Ficmeennking, Halen Teenie Cooke, Mead, | itiding, TR HEDGES} fer Pinger gizie, . er 
acess L. Wolteatey, —— -— lt trode CE. Carnieh, £20 Pies S4., Sarin, Maas, 


ood. Par KING- CING-SMITH Ture scueot or 


WASHINGTON AbD 
_ ~BRIARCLIFF MANOR, NM, YT. | 


Mingle, Ast, 
hai. 
M.A 
Wehwnl fi Al sem flatness ——— 
foo Pig eh Alera, Washiegtes, o.c. 





HOUSE IN THE PINES 





| PARES. CT el Pretitield wily. Mee, 
ere us Oru ries Lincs ct. Presse mer iting 
lar, eerredertad, Heeide jelel, AAS cel Bite, we 

King Sith, Darecters, L747 New Mompohire 
avanan, Washington, iy 


KINGSW OOD—CRANBROOK 


fmanee t-12, pentose Callepa preaperaiory 
mrt ad rors, Barren dike pee Le wrmit. 
Lr ee de Le ee, epee, te, 
| Bist, Gime, por Seria. 136 -Crn- 
Hee tions Rood. Biconfieid Hillis, Btieh, 


ee me me Se ee ee E — et 


LASELL JUNIOR COLLEGE 


Beenpstilied bop lnacditiat | op yry eres from Berton Tee pret corres for Ligh 
1 ticle pategimaerry, | Sistine) pradinte Asadcinis, Rectetariol Fires 
acne provsen in jileered gee fine arte, aecre | Ronnomey. Mosin, Art. (College reparatory, Sepe 
boreal acheter, real estete SETTrharyetlp, midiea | arate Junter fetes, (atedepe, Gay . Woielaw, 
fiat, ete eecuthese, Aoctad eer, tBeech arth, § [PRD 193 Weedlead Hod, Apburpdile, Mane 

Jie leg are Sete 


juwriten. DURA, Erne, eqqibpreen of bis ] j 
LINDEN HALL ieee ie ta ee) 


Peeve Beerelitt Lodes, Poels, ine, golf ecure= 
ing, Moderate roiee, (analog, eatjonal, Musi, Fieme Eemiimice, Beeruticinl, Fine | 
anil? annette! £7, Spee), ober ting Activities 


Thomas. H.. Billings, Ph.0., Dir. of Adm, | Al a| here ire Tid ee J als tly eral Cini Pili 
aon WN, BRIARCLIFF MANOR, WH. ¥. tal Connie Hiding. Seeiterming Pedi, Mneeroe 


ee 8 af ee Tutu FF. Sinmgal, 0.0. Pax Ge, Lisibe, Pa. 
THE ERSKINE SCHOOL 


LiL. i Us | hr Frese aft Dimers bere 
Mihm Ciy al Les a ind the Art, Tiraenat- 
fee, Geeosel Servic heal. Deereierial Beleticn 
Miss cephanio Ec. MeClilotoch, Director, 
179 Aaeecow Street, Boston, Musa. 


FERRY HALL 

Timea) Wigth Sept’ ad Jumior Cellege trulning, | 
farniiied. tn Lake Sleep, & inikes from 1m 
cage. General cress, Mosie oft, dtarnealice Home 
Resouces. Reding, Mot heeprnll (itivear, Catgslep j 
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BETWEEN NEW YORK 
anDp CALIFORNIA 
(OR MEXICO CITY) 


Anew Groce “Sonia” sade every 
wo weeks — oll ovisale room 
with orivale baths; outdoor, buill- 
in tiled sawimmong pools, dining 
rooms with roll.bock domes 
which open ia the sky; Dorothy 
Groy Beauly Solana; pre-release 
folkies; gymocuems; club-bard. 


OR 


BETWEEN NEW TORK 
AND 


SOUTH AMERICA 
-Dey olf-empense cruises lo 
VYalparaina, Chile, and relerm— 
10,400 mileal 17 Caribbean ond 
South Americon Cities! —Or te 
the inleriog of Peru, Cuace, Loke 
Titicoaes, trom $400, 35 ond 32-Doy 
all-eapense creives to Lime, Peru, 
from $950. Conaslt your troval 
ogent of GRACE Line, New Tork; 
Chicogo; San Francisco; Les 
Arie len. 


Disobedient? 
ov—Hard of Hearing? 


"Ojda't you bear me, vou? | 
aibed you fe pat oniway yor fey.” 


cA CHILD who seems to be disabecient, 
Cd inattentive or dull may really be un- 
able to hear well. He often assumes a post- 
tion that favors his hearing. Any habitually 
unnatural position of his head may mdicate 
impaired hearing. 

Parents-should watch their boys and girls 
and observe ther response to sounds. Ex: 
amination of the ears and bearing should 
always be a part of a child's general health 
check up — particularly during the pre 
achool ape 

Miiny children who have hearing detects 
may be spared lifelong deafness and re: 
turded mental development if car troubles 
are promptly detected and receive expert 
medical cure. 








Widdle-ear ahacesses and infections are a 
frequent cause of deafness. They may re- 
ele from infections in the nose and throat 


such os follow common colds, scarlet fever, cog — 
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measles, diphtheria, and iniluenm, En- 
larged adenmids and diseased tonsils are also 
a danger to hearing. 

Fats should be examimed after recovery 


from an attack of any infectious disease 
Schools equipped with an acceptable type 
of the phonograph widometer possess an 
aid of great value in the early discovery ot 
deafness in children 


There are scientiically constructed instru 
ments that ossat heating: but before select 

ing one of them, a deaf person should con 
sult an ear speciahst. Some people are 
sensitive and hesitate to use these aids to 
hearme. No one should feel more sensitive 
about using a hearing aid than about wear 
Ing eyeclasses. 

The Metropolitan wall gladly mail, free, a 
copy of its booklet-“Hearing” Address 
Booklet Department 836-N, 


METROPOLITAN LirE INSURANCE COMPANY 


Fraenenick H. Eckrm, —™ (nxn MADISON AVENUE, New YorRK, N.Y. 


Chairman of the Board 


GHiass Le, 


Lekoy A. LIncoLN 
President 
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«<0 low. The world formous “490 Package" contains 500 nore sheets and 150 en- 
velopes (450 Prececs }. ach Sect aod env lope is promfed io rich, dark blue ink with 
YOUr RDe on 1 pddress the smart and logical Wiy To Ave Your of iticneey finshed 
Send $1.00 for a packave (wese of Denver, Colo., and outide of U.S, $1.10), Your 
: rimted and mailed w aichin 3 days of receipt of order. Satistaction guaranteed 
noney promptly refunded, 


THE AMERICAN STATIONERY COMPANY, 300 PARK AVENUE, FERU, [NDLANSA 


THE AMERICAN STATIONERY CO. 
300 PARK AVE. INDIANA 
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VE. HAS EARNED the rewards of an active life. Now, 
| ot lost, le bos “tiene” tine to live asd enjoy life. Hut 
hié income doesn’t wallow for loxwuries. 

Yebereo his reduced budget doesn’t interfere with his favor. 
ite new reeren bic, He ean PuEaS the hours re ne hone Tories 
... showing them—thanks tothe eooneory of a new comera and 
film. Cine-Rodak Fuglit, waa desienel to make coonemirnal 
home movies avatlable to evervoune. With the Eurht, aul its 
special Alm, muvhest ire to longer expensive. 

Diseover the Einght—acel vou herve foutd the aceret of those 
Inexpensive movies that your frends hove been making. See 


o Cin®Aouwlak Evghit at your dealer's today 


Vow gorgecns full-color Kodachrome for Ciné-Kodak Bight 
Jirst Farr t a YOUr Bight with hoclachroame, tie "hax ill ‘ ( mcr 


hist jire be eqgeay to nigke oF black-sand-wlite, No extro 


equipment is teeded forall orndmare ahote, “De cobor i py Line 


film... Baatuan Rewak | cM MUNy, ichester, A. 4 


Cine-Kodak Eight 


.. femme momes af fess then Ji a shot 











What a Dad! 

“Tse o Schick Sharer. Your grandfather doea 
ond bere'a one for you.” Boys just beqinning to 
shave, mot with tough boards and tender skins 
Older men with deeply-wrinkled cheeks—all get 
quick, clo uo shaves. Therm ara NO BLADES in the 
Schick Shaver—eo they cannot possibly cutthem- 
selyon nor {mel tha slightest diseomlort NO 
LATHER — eo hey iay share withox i ayon Temas 
ing the collar! A thousand mena day are being 
converted to Schick Shaving,. ASK YOUR DEALS 
to show you a Schick Shaver. If there is no 
donlor near you, send 315 direct lo Dapt V 
ECHICE DRY SHAVER, INC., STAMFORD, CONN 
Wieatern Diiteibrectares Edisna, [ iar, Gatt Tranciaed. Ix 
Lanata, Henry Bites & Sone, Lid., and oilee bei wie tay 
tiates. (lansdian price, $16.50,) 


SCHICK: is *) SHAVER 
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NEW so PAGE PICTORIAL BOORLET l 
ON WHAT TOU'LE SEE IN, 








OURAN THE 


CENTENNIAL 
CELEBRATIONS 


Bore thon [55 photographs. mrny in Iout olore, 
Sand jor this -pee-view ol Teron. then soe it all 


tor youruel) during the Celebrations. Visit the 

S000.000 Werid’s Felr of Dolles; the Frontiar 
Centennial ai Fart Worh. Ree Saa Antonia, Gol 
wooton-cn-the: Gull, Housten, Amerilte, El Pose 
cad other points. Come to Texon.. help Terona 
en la beseie. 


=. see oA A COUPON! ~==5ccccx 


TEXAS CENTENNIAL ta=P 
Bicis Headqucries, Dolles. Teno 





Plagse send illuatroted hiaragmre on Tes 
ruc tier Lover beret peat 

hy ETM — — 

Podclrene 

City —— et Sho ha 














ASHEVILLE 


in the Land of the Sley 





stisel toimitilaiis 


Pi! Sintiele Flin | fi 


Laghep of Pie 
intern Alpees leis ehirneiie Facet pemekie 
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i pend be (tte liars eer ein. Kuaiern Gee 
wir hi (atva) Smbike Misidituine Natiomal Park Ager: 
cn eee bieppatime fade fo bat per iieil lie 
SPP bn) Pin ae § nated imi lews Pee bee di le ela decd 


et rite t eI ae = eo re rmerw tt i rath te Lighy 


bur drueel dbeviians we ether jatitmation, writy bhept. §, 
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WILLARD HOTEL 


jate aed Pennayleania Avenue 
HO!) feereraie, Bleoeges Birete 








WHICH SCHOOL? 


Ninety mhools and colleges precent there berry 
in the #5 page Educational Directory appearing 
in the front advertising section of this isawe of THE 
GEOGRAPHIC 
Let these brieh help you in choosing o school for 
Autumn enrollment. 





The Most Economical Way 
te Take a Vacation! 


Pmt Cerin of whe like 
ip | PL! 118i Trirre 
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i ! te I | bil hs } i 
We | FILES stalig: ataiwing: coe I 


iraeed in ier 
POLICE THAVEL COACH COMP, 
4539 WM. Saginaw Ut. Fiend, Mich. 









F hts ah jem tit Limit. 
| Millions ot poople are 
aw il} tither miulliotie Fe ve line 


reemuely for tripa—to qrenarel With arial 


maha | arashere anid lakes—to the Coin iry 
oe || ar to farcign Laritle. 
V Lhistanes doesn't matter 28) 


Wart. 4 cir fiaril’s Leet} ae iL 
reredd peimprararils to the four winds 
__rhilhdren at | 00]. mit het a rait- 
init back byonits Fativer ial huer aoliive 
— ut all may Tt reunited, 1i- 
atontly : lew thie calling ala reared beets 

The tele pone hich ips i piviilis 


Wwiy=> to rake ‘ eyiar ‘want pte il hiappht 





on qhid i ancinee. uty thie ward are 1 
ill cun dows to hie store and da 
ts last-nuniute slip prtte. me 
mi gl tie raiireitl, hus oF atecail= 
ship afiee fer heer ern tO Piialile 
y cr jor reser y © hotel ne opr LCP a= 
Puditis. ately genwl-bye [i fricnl= uae 
carry, & Peassll ‘ae word oF your 
cafe arrival. 

Llay oF mi iit wv c* bh bees manabray 
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BELL TELEPHONE SYSTEM 


To Capture Sec 


Astronomers 





To make seien tilt obeervations «if 





Lie so 


gf eclipse of 1956 and to tole Corl! 


photographs m a! color and black-and-whi 
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with new ve leaned equipment, the National 


Are et a piinic SMe ty Oo-SpPonsore d two cad 
expeditions erhach hPL hel biel faery i, reveal 
iif ri tri lite os Act | 


{ hie ecmachi tin was undertaken 





the world to the fa t 





(eorgetown LUniversty; another, with the 


Satponal Bureau of Standards 


Results will be reported to members of The 
Socetyvin THe GEocrarnic’s oficial wceount. 
hve ecliy me weal Le ree reactect through the re 
Procite hon of pemat li ible photag raphe, reveal- 


ing to Science the shape, size, structure, and 


other features of the corona which holds clues 


to the composition of the sun. 
-“_ * * @ 

lt is because of cooperats irom members 
[The Soc pet V that such stu 


roi beibutses Li a ered Purpose 
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Can te made, 


LO Pel ee 





and ditvsican ol OMT phic he rice den selpa: 


Among your trends there are many whe 


would like to 4 swith vou in The Soc ty s 





far-reaching, ot ae De et activities, ATT ‘ith. Te 
ceive THe Groceapnic, Will vou give you 
friends this oppearbanity by nominating then 
lor membership on the form below? Each new 
ree ey oe helps fhe Socsety extend its educa. 


i : . Lew os 
Hina researches aol mmprove vour Magazine. 


Nominations for Membership 
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rets of the Sun 


Journeyed to Russia for the 
Members of the National Geographic Society 


Aig: Le. Poul A. Mes ally 
looker of the National Ceco- 


es pace Aocieiv:- lore: 
; ; = 




















Lovey LU mve “15% : pesca ecete 
de anal, Sober, show 
ach lee: sone. Paarl ol | bons 


mM solr omical Ji ype Pio Ces 


Mefow! De. Devine 4&2. Caare 
ner, le ail ral eapedition bo 
Al Hi ik, near the Losguan 
Swe, tid ob hee, 1 4-foot fede 
HC CATE a He lie phobe 
yraph the 1930 eclipse, This 
om po | [adie Wy LS NODA et 
bit he Soc bw Lp the yd 
Cio van | Huread of ethguiachalridt 
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HUNTING WILD LIFE 


| = 


WITH CAMERA AND FLASHLIGHT 


HE SUPERB Narure book by Greorge Shirus, 

id, “Hunting Wild Life with Cemera and 
Flashlight,” fn twee wolumes, includes the abewe 
prite- winning picturcand aloost a thousand other 
Hashlight und daylight photographs by the auther. 
Mr. Shires, outstunding ficld naturalist, bias writ- 
fen thi beautifully ilmetrated, YH-paee work a 
a living record af his observations of wild life dur- 
birbag his 69 vears’ visdts co the woods andl waters of 
North America, Iris published by the Natuwnal 
Geographic Soclery at cost because of ims educa 
tional and reference to all Nature lowers 


Ta 5 " i: “ion Fg 
$5.00 THE SET 
050 neces, $2 Faaclnaiog Cliaqiers, OH Dl luetre ire 
] bums ripive Fot cher cei eque al 


value 


1 li i rt re it | | | Toa tel Pigtail. | 
Eiki Wry CL Fe, GE CReee by eb | yh. es i at ee pe Ay 
| i 
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NATIONAL GEOGRAPHIC SOCIETY 


DEPARTMENT JJ " WASHINCITON, TL 


Lt = 


THis HARB iff FRM OU FREES 


JUDD & DETWEILER, INc. 
faster Printers 


ECRINGTON PLACE AND FLOMIDA AVYENDE 


WARMING TOM, 2. ¢ 


CHAMPION-INTERNATIONAL COMPANT 


MAKRUFACTUORESS- DF 


National Georraphic Paper 


highatrude copter) pages 


LAWHENCE, Mass 
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GREAT SMOKY MOUNTAINS 
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PHEAT “S10KY AMON TAPSS 
| CONSERVATION ASSOCIATION 


ride Aoveris 


RAOSVILLE, TRESXSSESSEE 
“Cite «f the Great Smokies 


| aaa 
Grape Plije wep oe a ! Misa 


fa Tipropel afeafleul 


iif ii 





CRUISE tnrseys VACATION LAND... seiatuiy 
aad Havepeasive ii » COVERED WAGON 


$3945 = 9785 


een $1 18S Tit 
a ly 


COVER ED WACO COMPANT 


dia Caged dtd. A. Chon, Michiged 
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SEE yous DEALER. BOOKLET FREE 








WRITE FOR FREE BOOKLET 





Hert Loe 


Tal a a E | = 
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| Petite Lge 1. SETewilie ths 

' ia | i] fait k r A 
blige Low thal i hye Ld pal lint 


; 2. - Book of Birds 


© iy Henry Airnohaw: fil Tee wit = 
a L j 7 gh, 


Superb Studies | ee Mae in rar tin 


Your family and Ore Cental PSE pag 

Lraetials will ot i bk veal I al ers ([Seritptipes peeellin 
lie or tpt fF these th tevece of bind lit, Oona 

coloeiilitrated -Na- Chan binding $2.00 

core bowke, published 3 B ke i Wild cl. 

bey the | nariot a) Coen - OO o | OWers 
roptite Sitistv as g Revealing lutrlente ivelpries if plant 

CHOMEFIbDWFIN® # | ps! contain. purer alk 

iT e: the jattes ' piel yal 

and ditties of pee enables een A id | Ure ba 

Tro Lit a Wledpge J STL! 1h fa rel i ideotti 1 
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Galion Bl P| Pills Finteal 
’ ij 1 it he | iit 
= reve, (hath Bective 


4. Book of Fishes 


$3. 00 


Ser Alea the gilwer- 
PiSStrtehi 


cin preced itty with fallscadne- jsnrttaite ai 
1 wer, deere Laie i tial i ifilesweeter acti iid | 
the twe-réolume tig + | tee ‘41 jpaues Ehysk 
150-pape work bay Lien Cle) | $7.00 


Crearee Shira: 3u4— 
“Hunting Wild Lif- 


with Camera and Fach of these moht Nature bao! 
| Pte hbigehe " beau et it Malberre Chord libiedigne 4 
rites itlaate liked Ve ru ina | wer hn fs wl 
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National Geographic Society, Dept. JJ, Washington, D. C. 
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| Our Insect Friends and Foes and Spiders” 


f= as i 
less PAE trie beer 


) in dull cole | 
Pa = nl sos 


5 Book « of Doss 


Pulanhir portriiia nf 1 dng Fry | anal 
de Fuerte uty FAthiine Oforn 


| ce Cloth binditg, $1,00 
6 rai of he Werld 
ee 4 thinadoasd nie $1 50 
1 Cattle of th World 


it A ir hi aL i ieee Tiwe it} 
pet Veet ree I Whi f Hi" oon 

Eine? | bites { Lay | 1 j | "Hark 

sl hii . Ae pully 5 Lai Li 


$1. $0 


6. “Wild Animals of 
Nort mnetics 


[ [lig a rte 7 ; CT Live rr wt roel 
ber Foam Yt es Pi Ao toed 
laa i ] T j se i! 


$y) Cloth tulia(fliaw “* S900 


Clos howto, ails high weet full ia the ales 
fargpnrevce peti dade noel! the whic winged nora? currtes 
a heme in Aer teeth, 
Predige ib footing fost Skipper Havolil & 
Vonuertilt, ar the Aelen, eer the ont of fer ett, 
This, accurately, might » reporter have written, s¢ Preatige 
neared the fititeb lee fur bee teeity-fourth vietary fi twrity 
four sturte during the récing seowon of 1935. 

Preative te i (Clas Mo Shiop. Shee wise Greater! Tin 1927 lv 
Ww. Sear lings urges, fatter] as the idem igeridct call Eagerprine ania 
Kainber, the theo most recent Anerea’s Cop Uktlenders, 

Roth of these soverseful Delepders were skippered jw Abr. 
Vanderbilt, owner of Preatien. [ie comin in yacht racing and 
hie therotivhowing sportmanahip je held in wniversal regi. 

Veo Veewderhilt feet tace| Prestige io MSL, meine a-mast of 
Aleve Alvirinuin, rhesiynen! by W, Starling Heirpens aru! biti 
lipnther tf Burepeti, finshed ectageitiner. 

Again in (985, ofteranimtenin of thene youre deveted to rucin 
AH larger bots, Mir. Vanderbilt petorned to Colmes Mb eourpparti- 
bieits with reatige, ‘The toant wan Lorie bit out of onbeaceel 
ore: it wie dyin abeppied jo Preative and her unmarred 


Ra 


resin of yicheres againet keen cenmprtitian wae bregrn. 

The teelicalls tairiuliei| peal will ijibeke | reaiistiine tliat 
the satisfaotery periotiianoe of the tenet. of Aloo A bormisertes, 
after three years of unoeddled Meneses, well proves ihe cig 
etrereth mot to diawn alaspiertedaect, 

An estiiute ef the eererity of the eervier may be pliner 
frow the fact thot the load of ower M4) tons ot the hase of the 
trisat, whett detiling bo witedwird iia frewle blerw, io rantunalerantil 
peeriteer thay Giet mittiees wright cif the weseel hernell, 

Alewn Aluminum wae chosen for this mae? bec it wool 
stan! stv strains, ane still confer lightness; heecaner lis 
resistance to camden promise! etrength md long life ‘These 
arn exactly the reaeons why all indietry is choosing Alroa 
Al taaaccut Altay. 

Nations mile Aloo fight: peearch hae mele it strong. 
And io we: howe pirogreased with research, we haw acer 
late a wealth of proctionl “~kiiw-how", which we make 
freely uvnilaile, We cordially invite you to take advantuge 
of that “kijow-how", ALUSTINU MW LOMPANT OF AMERICA, 
214 Gull Building, Fittehurgh, Pennevivaria, 








